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i 

mm i ] *w«w«^*t«8w«*iwtt 

N&ttM£»fel*. tQBPJMWar?*-*^ 

**ta»jjM>4«art'Cii'tt< ±i«*rftc4*tf 

[MM 2 ] ^WnaHkM^X&ttlWoAMtt 
J:*MMM**WfflMiW^B^»^»< H 

a ij > - h rt»Mjfc£*K £ft|lBM»&tf 

tt»ft¥Xli. MEaU<*^*«RJ:<>MaT*T7 

csWtMAr^ir^*^**©**!**. rtBM***fc 
J: ft BS»&8«g'r ft S #©*ffifflSIWft*BR*^3fe^ 

ttB^fcti^C&BPaHfflfcr? it -*^#**R0i& 

iT*i*tc»«w ft c <t *«ia i * z^ffimmmn, 

mm 3 ] *{6»H»M*^&«8iJ#©rttW** 

tiir im-h/ct?*- tut*** u 

* - »jM«¥KJaMM^XOttKft1H«:ttMt' 
ftC£*r£ftfc<!;U 

J: ft 35^®^ * 5 * a>»KffiHiUkttMX¥ 

x^nMSBw: «fc -? r hr ft^Wa^oraMr* 



(2) MB¥l 0-333047 

2 

MM. 

«tf*(SJlsa*'ftt/r. :fUXi«|*rC3BKtiT&& 
*^iJXAft^a< 4t>aei«EBUfcCt«:1»M4 
io ?ft?fffJBHBRM. 

[ 0 0 0 1 ] 

-r ««dcc«ma^ mbbwiccmt«. 

[ 0 0 0 2] 

[BftOttK) S6*J:»J*«WW»Mtt, HfcBJW, 
MMMMt. Bf«M)W¥K(CBi>«iM«BII*^ 

©aH&asitsorc'ft. s&k. awctt^o** 

20 *|K<ttbCTT9fcib. ft*. *««B«tBB«T©»«C 
Tr^Tl*fc^(CrtMMBlW»BSI , ir**) . *f6« 

mmtmi^tnWMtmmmmtmmv^ * c & # 
ffi$*vcc*ft. a*, c©J:^ft*«flBilw»tWi« 
&©mdfcrtiK:tei*rt*. WBB6 2 - 1 6 6 3 1 0*1 
&tBte*ft J: 5 ttflftttCi*. BS^t&ttS^Srt© 

AHM*X<UlliMl(CVMa&(C|»4. S&oc. 8MEH 

t. B«ff^*J^©a«*m**^«ec«<B«a» 
30 9&*mu, »B*****JBU AfUHMttHRflt 

i o o o 3 ] DtsMae 2 - 1 e 6 3 1 o# 

1 4* . ^«Bfl«MO£Si«RatB^ *2fc*»B U > X 

^, ttnae 2 - 1 e 6 3 1 o*^Bi*w>ttW»#t* 

RWCBMM«*l7^4ra4, BBBBccffOMBX^ 
^S*KBK»^* ltbOBB|8K?)ttB«: iift $ 

Is Cfl>C4tt. : *W«BB«^»?y>yrtccc*l6# 
IW ft S*-W!>SM5W>X^ - X 5 t«W 4 

ftteao, *KBB»«^ , 5 s>> y«#»tc«Lfb ur u 
5^. ^BIRMMtc tomtit, fHBtl*±«)fc»*WB 

50 TOM*»ti/t:«>*Bfkttftiai'C*o, msMMQe 
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3 

2-16631 0^«^8iSwl^ftl^HJ6Sr* 
1 0 0 0 4 ] 

<wrr* coo* * ftB«j[«:iB*ra snfc «»®*c* 

♦J. IS«iS@SiCf*^^i«fflSi»g(oaBR»ffl»S?l«:rtJl 
[ i) 0 0 5 ] 

SftSft** 4 &%m<OMfL&lt¥7klc £ &BS« * * ffi 

ffiffiBRBBBB 4 ft IMIBgft £ £ H^sca*? * £ 

^HMMttCfel'T. BBHftttBft**!*. 

- h ft** 4 ISf*#**4 * h u 0 . 3 y -rf - h ft** 

H,r7?*-*7JUft*4U «»***». R£ 

^ >j >- h#**j: oMiti-r^r? * -a^***** 

* C 4 *rft©4 1/, 

iwaiBft**!*. *<^p#M2T7*-rt.'U 

**%lil»Jii»*JSHrt , C^w< 4fe^ftf 4C4&4J 

[ 0 0 0 6 ] C®«WJiC«fcn«, BMWatcJ: DSttU 
x b * ^#Rft**fl>8M»Hfc»L . rt«ftft**ic 
J: *H»«*iifaEOi:fi:K'r&C 4^C* 4« £ -»"C, 
«MSaccK«BSBBccj:6r»K:*f«fflSP»*l!«»4rt 

MttBMQHMBSt&ftrftc 

jfc*# 4 *MffiBKftA¥*li, u*c or , 

X. S^Ojfe^^ff&HSa^ftLA^Ci^jrC- 
fc». WBS»* * "J TKfii^C i*i"C* 4. 

[ o o 0 7]* fc, mm z tcm><ommmmt. 

*Wffi»»«ft**4l«<l(*fl>rta»ft**tcJ:4B» 
«**«B»»0i»ft**^*< HMHfeft*** 
WO. *fttiBattBBBtrtft*BBft&*mc^ 
S-c * t^MfflMMtccfet »r . BBBBttiBft** 
It. :»ijy~hft**6ttft^X&»b*Q. aU-rf 
-hft**li. FsmiSjfc**^J:^iigl«^^fflf ^> 
fifctaijy- h(./rr7*-^7^ft^4C/, 3£l*#* 
*fi* . 1512 ^ l> > - h J: 0 *HtiiT4 77*-^ 
*« ^^f«j!SI®[^jfe**cm«S(Citg»f * C 4 * 
£9 4 U ^ . H««SBft**fl)3 'J >• ^ h ft** 4 



(3) ftBW 1 0-333047 

4 

tt»ft**«!)B*:tt^r7ir-*JUft*a>jiaM. rt« 

jfc**^R«»Btc J: -7-C * 9 4 KT 4**1 4 ? ttt?* 
9 . B^»***tt*©BP#»B77 4 

*«0ii»*eBrtT, do, grg27?*-^ft£<i> 

[ 0 0 0 8]C ©«.«OH»«*;***lt , * x > * ♦ 
>f ? OKBSKM86 WT 4? WJSBftl&tcJHtKil 0 
Xte 0 , BUBBtc J: 0 * 5 A Y OX ^»Bft** 

io mm®wcfrft&jt¥mj:him$z&&i>xmt 

ftt-SCiW**. SfcK, gria^'J^-hft**!* 

^Bii^winciti/rTA^*), ?bhh 

BM^^^FKBS:? !M- hft**G>#Si*^- 
x £ Btt l * fc» . ^BJBB Wlt«)AB<bKB 

4a4. B0tttKft**4^WnHBBft**lt 
5^ >(etk& o-c ac ^ ft*J»* 

S<r»0)***-M < P6BB««:* 

[ 0 0 0 9]* fc, tmm 3 (CSEwO^fKBSmtttcc J: 
n«. *WfflB»«***4tt81^piatt***tcJ: 
^BSft&^JBffiWBaC'ttR***^?!^ ei«8!tt* 
*S^WO, ¥BBSIBMWMt4AHBBSB<!;«:B 

y>-h rtJti$ft**oc^ ^B^^6fi*a 
^4ft«^2ij>-K. / r77>t-^^^4U. ti* 

30 jfc**te, p!2^'J>'-hft**J:0^ffiT&77^- 
4^^8ft4 L/. iii^jfi^;^**^^ « h** 

*4as»***cc-in4***77 * - a w* t 
rtWSijfe*^ ^: 6 iSBBB«:«wr « j^o^WffllB 
WKBA**^fl«HBK ^ r h? Zl3falCttU 
rajtr* o . BetkBft**tt«0DBa^BB77 * 

-fe^Wfcfi^RDiA^&BBrt-C, *o, gT!B7 ^ ^ - 
**ft*«>*ttta*ttBrtCC»*f*C 4 t«B4 L/ 

40 [ o o i o ] c ®«wi^»** , ***tt, h 

**fl«BB<crtfB«ft**cc J: ftBBBftBffilt T 
UMg-ffiCt*^**. BK4ccB«K(cj: 
&TO(C*f6ffiBBI*BBlR 4 rtBBBSBORBflyK 

tBSWici^-c**. 5^tc, gfria^y^-h** 
BIDRBM^? i» ^^^a^ y>-h ***©»« 
50 fbVHn*. 3 6^C, BftJ^#**£*fff»BttB# 
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*»ffi»R«ft¥* A l4SH*Ort*IK*¥*K: A 4fe!?§ 

t\ ^yx^csasw-r^w^yx^^jjK a 

fe£«iaEE1*4CAf:4*ttAl/Cir>4o HftiSKjlc 

afbtabtotxabftt*. cfc^r, HBNUt^Anu. 

*yiJXA (020 (a) ) Ktt^'CJS $*|flJflD/|«ffc 
ft^a-Cft. ■IWBll^*iCIII*L'C8BH***l6« 

sttenum *(b»5itt a «c * 

[ 0 0 12] 

fc W & 5BHW«©iW*^«*flllffl^ 6 Jifc 

JWfitSWIttBBX 1 **, 6H\ BiaWB2t«C' 
r . B 1 » SI5»B«8*0C«K**BSK>* 

¥$©*Sj«cc^ir3sWiT4. B 1 6^2^^, 
! tt WB2#:fy XJU 2 l*wmiB&7 U XA^o 

3aantt*s. 4!ir>ftfw>K 
lieBBMtwfi. 9ia»aiisfc^*, ioa?u^ 

-HEMb, 1 11**5-. 12!**'JXA, l 3l*S* 
flt£¥X. 14&7'JXA. 15ii^«JXA, l 6t*JR 
R««»©R«B»C#UC**ttB«», 1 7tt7ilK 
«WS©R«BBccm'»^*«B»ffli-f*ift-5 

rBfiraiMW, i8««jns*wR. i9i*iig!#<D 

B7L. 2 0 l«HMM*JM)Mlk^X, 

[ 0 0 1 3 J 111 (Ctttf ftfKBMIDUUMNM 
MBKI*. B2KArJ:9«:^BB^039»|imr« 

XA> l 4>;jN*tt2 *@fc?4A ura£6#«tcBKSHt 

4c trwHiw^ y xa i ©fitmatcagsu-ciSE^ 

^B^X3B4>B*€:Xffc3tt. arS(&74?JW> 
h 4 CMM a £ BBf 4 t> - f > h 9 **S*rffit >TT I - 
6. *fc, ¥ffiJSm*0HB&Btt» 



(4) «BT1 0-33304 7 

5 

**T4*fflLCD7 A. /laLCDT^fettMl"** 

9 #bbb <* nr t »*. NeflMHam 9 it. 'J <■ l 

C D 7 tf> 3 U h LT77 * 
«&T4ay>-l'#**lO A. 3"J-rf-MHt* 
! O^^SiffiT'Sr^^-^.'U^^^^SiiSl^a 
HPNIMBi^MfMtX** 1 3 £*»6ft 
•J . BBay-^-fifcWRlOtt, 'J^52LCD7. =7 
10 -11, 7*yXAi2<h^7MSgBgW>BS<iSSIIgtc*t 
UC?»ftH?£SSl e&fiteO-a^. 
[ 0 0 14] *fc, ffi»£{»%¥X 1 3 It, 7* 'J XA l 
4.15 ^^^ttnA^-BMslffiE^^^ljPAT^a 
■mttB*fl8&-«i«9 ( CVttr««IMIl 7 4-18 

rtb-a**. M2a»tasg*^»©B*«i et»*a 

1 7 fcifrWlSfci*, 77*-*^#$Aft-?TC>4fc 
l^3H/Ti. *ffl L C DiMHWfcSK 8S£# 

[ 0 0 1 5 ] 03 ( a ) < b ) It, ±Kltfc*ktt£fett 
6ft»(5BB*«r»«B , C*-»r. < a ) lilMtt? 

WT, @3 (a) (b)«rS^C. ^1 
JWfflltc *5 W 4 ±SMMK) B»ttflJ**»©*^ WJgOi 
cc^i»'CfiOTr4. B3<CM'r, 2 1I**«LCD, 

30 2 2^/]>MLCD4fifffi0^m 2 3lilal«lfi:§gjfe^ 
XBTEtt, 2 4i*^y>*- 2 5(*T?ir-* 

jMg*. 2 6«»B*ttllHls¥X9IW. 2 7 1*7 7 it- 
2 8(trgia*a, 2 9(t^7t^4 
^^Wo B3 (a> KliWr»r, .'hSLCD2 1 4flrffl 
Ufc**2 2 ttBWttll»ls*xaCW2 3 0>3 'J > - h 
A*«2 4«BiBL/ 1 T5*-*JU**2 5 Att4. C 
CC. liriE@«SS&18.«r4S*^ : i 1 li, HBttBA 
«R9ttB2 60MWtt8Bt^^-f 4*» St»i/T 
C*4fc», |ij!a77^-*^jfe»2 5C<gl) fefn£Hft 

40 W^XMtt2 6fi)VaUBB<:«^-ur<r»4. J: 
(b)(9J:^<r. BGfFAtf2 6AOtjlftA 
*»2 9tti#*WBT^ *-^7^7t$2 5 (MEM 2 7 

icttorataffirttc*-/? hor*>nr«:jNBLCD2 i 

^6CMfc««:H*#t 1 'C»i4CA^C*, Sfc. KB* 
®2 8 «>Ji«7£^2 9 A-#A fto C 1/7 h b'C^4 
S(Cf«K«»X2 9 OfflKttfi 2 8 ±(DStE{ig 

[ 0 0 16] @4t*> S 1 **S«tCffl^4Hfl«ftiat;^ 

^cc-^y xa^> $ 9-(c j:4**fl!)S«i*B*n<raw 

50 B-CA&. BT. B4«rfflor, Bl«lkM(CBv4B 
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7 

ccoiirawr*. 84<r^c-t:, 3 0I£7UXa v 3 

3 2l*ttBBB. 3 3i*¥?fHiS^7U 
XA©/Jf#H. 3 4IM»BLCD. 3 5l*tt£BB* 

B©2ocW!JXl.3 0. 3 Hi, SBSMrUffttS 

±4<, S'7h^t1Bi«B3 2^SfiW'4*9«c» 

X9^lM#ttRftB3 2fc-*±«t-»rWH2» 
7 'J X-W*>Ati*«3 3 ^leiis^i 0*C@lil/C4>4ttR 
3 2 CCSU-r*^L C D 3 4 ±©§T-IS»fcHSlS 
L/'Cl/*^Ct*ttt*. 7*'MA, = <7-«>a 

4KW *84t/Cl'&fcak »K»««ffi3 2±tc* 
»LCD3 4±CE««l»*jEU'rt«t«!|*t"4C4 

[ 0 0 1 7 ] B5li. B 1 **fe«ocfec»r, H 1 7VSB 
4t?ffll-fc*SBffl»{a»CCCD*8ttl/A:rttl««:ff 

as* * wa s e fcntdct^i >ttswit * e a 5 re at - 

•C. 36li^ffl^»Sgri*fil!ST^6&w3i^g^, 3 
7ttCCD*8fcl/fcrttt», 3 8«*fK«B»lto^ 

iwajR*^*c»6n4i»aw. 3 9 i^a^.i* 
ttBBflfc, 4 OiirtflWIBgtt. 4iii^73^a 
-*«?K 4 2IMHBBXB. 4 3i*rtttBJlC 
CDft>'7rm-, 4 4l**BflBKttB£B, 4 
Sttfr-'J'Jk 48l«-f K. 47ti?0#4 

soubb*, s i 

tr-C. B£*Wn«r«£4 9l?tm»^«&v*»*G> 
»J\aBrt3 6*B»^4fc«>CC, CCD&ttttbfcriig 
B3 7<rftBl/. C«!>CCD*ttlKl/fertMMi3 7(CJ: 
»JiRBUA:«?Bft«BI2Bft1IM»ls*X9 (SI, 3 
Stf4> a>PI2']^LCD3 4 <S4 > tCItT*T*C £ 
"C. ^WBBWM4 90SnttBB4 8MI«lB(C# 
t4*SW a^RffimSffiiKSie'hSLC D 3 4 <a 

4> ±©«^Hfa*iaau-ca«u. hmsoomi 
■Bfcj&r. *i«ffias»«4 9<oeK»»K***r- 

R6hiBRIB3 -8^^ KBBBliaum3 9<hrt 
«!£RStt4 0 ^HBStcBBf 4Ci^teft**B«W 

«tSfflBRB4 91*, a 1 fcSffHBBBB/^ t>> if 
5 n©fti5W*^-X&g1*£4^L C D 7 *a 'J >' - 

V < £ (5 fc £ 2 ffftfi4>£tr ^hffl to* «« W 

*qs*k b«t &c 

1 0 0 1 8 ] H6I*, B 1 «fefltcfeti*^WffiHRtf 
«)«Bffl©*8B«H»K«B««:*'rBl?*4. WT. 



(5) ««W 1 0-333047 

a 

B©* ff BMMHHMUe - r SWT * e a 6 K * l * 
r. 5 2 tt^ffiffSKBttBRB, 5 3tt#WBBBtHC 
RB0«±I1K)8&. 5 4tt*fttiflftftBSttff(f> 
4>. 5 5 li^BBRKttBRft, 5 6t^fll£BBfltft 

mm (ii. 3jkm> -Gmmo^$mm& 

«BIB5 2CC«br 1 «±HK>B»5 3CC4«LCD3 
4 <H4) ±©«™»S:ftRl/TteO, *f«fflM»« 

*iorta«siBB«5e©BS^srfrc«4. * 

BfMBMBttl*4i<fr5 4 ftificc g*6i*BB1Mt 
tt. *-t7*-*ABBtW*6*IB«BBB«:t-3 

RBflBF<to5 4(t«r^lRBBIBBBBB5 54%* 

fttftiinr&air^ BKBA-cit. ?kbbbbbb 

Bff 4& 5 4 ti ifili, *WffiH»BB««^««*C * 4 
20 K:»4 a -l^7*-AABBtBC'«B(eM«&«E«C& 
t*Bi>. tofc. .* 1 StepiiT'li, *riffiSP.f*gl4 9«>-S 
Mm*BJ:(C*XL C ^34 (@4 > ±fl>«^H« 
CriRBUft A SHBBBBB±cciKBU , C (>£ < ID L*/ 
«B3»W6n4. S6(C. <J^LCD34 <a4)±tC 

30 ?n*^C/J^LCD3 4 <B4) -Srfflv^c^, ^X"? 

[ 0 0 1 9 ] 07 1£, mi *!*6Bi?fflC»fci>-^> h 
7'#^BBBBtt#««r4^^B»B<09cHBB 
BilcfleayWBBB'CJb^T. BBBK^^^VMT^ 

*»Lr^l/fci««BW«]BiBBHt?^4. ttT. @7 «r 
Bv»"C, B ! BttM?Bl^c^f k > h ? ^1Stt«I 
BKBlft* Wt* «^KBBtttt©JWBBBA*XM>B 
40 JWMI-TBWT4. B7«:*ii*r. 5 7iiil^jSS;* 
^S. 5 8I«»»»*»«BIWJ. 5 9lt'J«LCD 

B^tfXAlCBWli, 6 1 l**HRft*aW>*tt. 6 2 
»I»BLCD. 6 3tiil«iRtt*^*B*B&**ft 
B7tc«H»-C, JIIUMBBaXRMBBccf^^BfM- 

fe". /|^SLCD6 2^6©ft*A«ftl(C]ajftT«*^* 
^5 9ii, 7»ttBB**«MR(BIK(cm*BB < r« 
WBiSB^!; Xi, l (D0f£lg6 0 ^62 0 mm(M& 
50 KlBBSnO'-C, *fcT!fHa«^yXAi©Beii 
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9 

6 0 * fe*BR**»<Wfcf 4 6 1 £ TOB* 3 4. 5mm 
ittiJ^tcBBSA'Co*. 
[ 0 0 2 0 ] C ©MUX** 4, BE**J»5 9MK 
«BKcc#^9ttl*M1»Ba>IHaBJ: 0 *a < rfc- 

r^Fflw@i«iB:iiais:^ja&HS«6 303 &ft*'hHffc# 

Hn*. Bl#jiS«T?l*. 2 0mm4Lfca*, 2 0 mm 

mt*te3ktmm&ffi#3k9\t. ai*«ctteu r 

g^ic * y Taeaawsfrrsc 4#t?**. 
[ o 0 2 1] gssgtegj 

a 8 a, *i«fflsija«©W2*ft»c^-7t: l ^fflsa 

ftiS t B WH^*«>#**EM> 
iEBHr-AO. 091*, *<D±WBV*>&. *fc. 01 
0 tt. S 2 gUff-CR C ■ « * IfSHMltoftnnftBttD 
RillHIfi* A x > * £ 4 * #*-C* £ C 4 *7ftf BfflB 
r-^^o KT. B8. 9, BltflOtW-r, ^WBH 
Ktt®B 2 Jtifi Pice fc H h HR*¥ftftifi 4 BBMUft 
^*©*^2gcc^^-C|g^Ti f 08. 9REM0 

6«S-&<orYst<^>K 6 7li*BLCD. 6 8i*E 

htt^X, 7 1(^7- 7 2l*7»XA 1 7 3fc*ft« 
jfe^S, 7 4(*^UXi*. 7 5 1*7* 'J X^, 7 6&T7 
4 -*JU#Jto#B, PttBrt-CSBSlMTifiB^y 

Mtt^tiBBt*. BlOtem* SHfiffiSlffciS 

^-estaofc*^ f**, s^KMoiMtife* 

< JbTK <> X ^ A ¥ U "C£SC>r # * > h 6 6 MM 
[0 02 2] S2£ftAi*. B8. 9^fJ:^^, ^ 

6 7 4, iMBLCDC 7iO **«*3S6«#K 
«B 6 8 ^ 4 « SiiifltT h 2 *oa»JftK*** 6 9 4 

ftBBi/n**. ascc^i-c, maB»asse**6 

9i*. *HLCD6 7*6ttffi?&***ay>-K* 
tT77^-^^4f £r3»J-tf-hfc£&7 04, a 

WfflB««««BatB6 8±^*«r*«*at*»»7 3 
i*****?, BEay-rf- h#»fe7 Ot*, LCD 
67. >7-7l, 7'JXA72 4£KRBRSBaiW>BK 
*SsSli2tc^ OX 7tt«rB«ai«:1*.« L C I B 9 K 
C*'C. Bettfttt¥*7 3a, 7 UXA7 4. 7 5d£ 



(6) WW 10-333047 

(Cft Bflmtt® BMflRK (ft «4HR«B 6 8 
6. *te t B9fcfct*t\ BEHtt»S#^X6 9<Dfl 

*ft£? £££<Ei£8£«®6 8 (H8)«0A7O"*fil 
4 [sj Glfil * tc& * J: ^ tCH»S«i*** 6 9 OStettQ 
7 r 'JXA72«:i2gt/ 1 **«tW*¥X89CHM 
7 3 4 7 ij XA 7 4 # . RBttB&K>fl£i 

BWfi 6 8 4 - f* 4 & -3 X MIT bitiWfltiik 

imfRfl^l^ 6 9 OflU^SQ^lHBoRBBau: 
ftUr L f i . *« L C D 6 7 iOifflM 
B«B6 8±K»fi;^*C4^T**ft:i6. 6S^t*E 
■&©^ifiBSlS!Sfio4*BR*^3 <la8> (CJ:->XS6 
n«BBMBA(C^IL C D 6 7 ±<C-«^ll«?:lglS^ 

[ 0 0 2 3 ] B l 1 < a ) < b Mi. »2**P«Cto» 

±te»«a>i»&cD*iWMtc^(,^cB«r*. mi i 

(a) < b ) Kfel'-C. 7 7I*/J^LCD, 7 8i*-1« 

LCD«rs*ifiL/c*«, 1 9\mmmw&7miz^ 

8 0«ay^-h**». 8 ll*r?ir-*JHE*, 8 
2aBBSM£*JK»fW. 8 3ltfllHbnK. 8 41* 
T?*-*^**03l£ai. 8 5t*#fiSfSffi*:£*^?o 
CCtWWB4t/ % CfflC**B9«:*JW*8 61*^ 
BR»ffi±<^>B*f4fi*5iLX^*. 'hSLCD? 7«* 
30 t!JLtofe^7 84*, 011 (a) ic^i-J^cc. 

sae^*a*»7 swj o «rSiaor 

7 * - *7 Jl jfc* 8 1 4 b 0 . ^ tcm\smt%&ft®tbiM 

8 2F s W>tt«**5fe8 34*. 13 1 1 ( b > Knil* £4 

. IS^^S 8 3 i A^BEr 7*-^**8 1© 
*«84*IS1<CX5''< KL*C*>acC/J^LCD7 7*>^ 
CDftWHAft-CftWiCt^X 1 *. *fc#BS»ifi8 5 
*>JSit3fe^8 3 4-(*4^^rx^^ KliT(,»ife 
». S(cM«*X8 3GtiBKBB8S±«)aC(ftB^ 

40 [0 02 4] B^5tf9K*U'T, 92HtkiWc^^ 
IS»l9J!^«6 9l*, @8SO'9i<:^f Jr^ftJiaftS 

©saTAtwr. imtt«^«ina98 2^»iiBn 

RB®7U^N«>B«BBcc#^Ml'rbtt^ 
iSm 6 8 ±^)@^&S 8 6 L C D 6 7 ±©S-?-ii 
£ U C ' A * X'ffli!? ZCt&TZ6 0 8Lh«: W B 
2«ttMKJ:^^ffiSRnSk«:, B5«C7nf J:^K % ^ 
f«^5P.^4 9'Cl*R»^5j(6brfi»4 1 «>«^»F s l3 6 
*B * fc ^«<: C C D * U fcft \m 3 7 4 MJQ U 
50 fc*^ BSCCD«ttWt(/A:rtfAB3 7(CJ:DBKl# 
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(7) ffHW 10-333047 

11 12 

fc*+ia«*i9»2H«ai5^«6 9«^LCD6 7 «**Sl,r*>Al*l/, 3>^^-^7i 

BWil!ffitcf^»Sl4t'4Sfi»K«iB±tc/haLCD6 «Fffl«ftfi«*»l/r4ai* Q W2«ttS«l'C 

7±C«*iI»«&ai,T8!RU H8#KKilil!BSK J«+H«*m*Su:^aLC D 6 7 (B8fitf9) & 

ttieKft4 o * w#kbst* c t#mmu*iHmm mft^iktmmm^m 9 m sa»9 > atai* 

ttt/fcrtattS?*, 3DBB#?IttaCCD&«fta l-teft, S^coft^^ffOBJ-rBBW^fkU&^C 
MfcU ll»U«*^t«TOt^«iU»tB»* 10 Jvc, urticBWMttaftY 

*c <tt?. fwnawimuiflts 9«:wc*t <rta [ o 027] «TicsT*tta 1 **waOT98«ft«i 

&iSft?#4 0 i|^K^»aS#"IfS±ft*. CC»Sl/feia»li[fU***6 9 <B8StCX9 ) KB?* 

[0 025] *fc, ai2«ttM(CJ:«^it!JQIWIkl^ *«* ? -**«U'Cl**. *fc, 01 3 CfllGfllkttl* 

B8KCX9ccmTJ:^(i:. 5BMSl«^>*i>>yi*W>ft jfc£&6 9 (B8SC/9 > <E!*$ffl0£*T „ 

m*^~*«FT6^LCD6?*:3'J<>t- h*^ M 







do = 


35.5711 












r i = 


85.0398 












d, = 


2,1 


n, = 


1.75182 


V, - 26,52 


WW4Ct#<-C*4. *fc, Bl2tt v ^2^fe«^ 


20 


r 2 = 


29,4024 












d, = 


4,5 


n a = 


1,51633 


V, = 54.14 


?B % C*£. UT, Bl 2*181*?. *2*fcP«©ilifli 




r j = 


-40.1071 












d, = 


2,0 








SftWr*. 01 Sccia^'C. 8 7 lif^fSSKStaB 




r« - 


492 ,0841 








«. 8 8 W*lBraa««S»H«<0-&J:pPSfl>a». 8 9ti 




d, = 


2,5 


n , = 


1,51742 


V t = 52.43 


^mmuBit»4M>. 9 0i^ns«nmai» 




r» = 


-51.2531 








a. 9 1 i*rttw«as«€*i b i 2 kjrtj: 0 




d s = 


15,0 








cc m 2 gancDHaaft 6 9 ( 0 s aw 9 > it 




w = 


CO 








&e«*[fi«»»a*B» 8 7 tc^u^c ^±m©«» 




d> = 


22,0 


n» = 


1.55883 


v i = 56,36 


88K*SLCD67 (@8a0'9) ±0«miM:tt 


30 


r ? = 


CO 








hm/c*o, ?iumrmhmumm>8 9Waeww p 




d ? = 


6-*- 21,5536 






«KniRMBM9 0#S»Tutt&ft4 J: ^Kfttf;* 




= 


CO 












d. = 


11,0 


n. = 


1,55883 


V# = 56,36 


[ 0 0 2 6 ] c ®Hrt-c*n«, >' ^ >«s«i 




r, = 


CO 












d, = 


2,4 








s»9 loiwdwi-c*. 2t&ten»Hc[>«i5fflw» 




r *• = 


14,2721 












d lft = 


4.0 


n,* = 


1.51742 


l/,,= 52.43 


*fc. *f«»w»«aKiaH*^8 9(iatcja.**t4B 




r i, = 


-8.0095 








■tttta. *-H7if-*^aii**f4*RWBa« 




d„ = 


1,1 


n,i = 


1.75182 


!/,»= 26,52 




40 


i'u = 


-15,5120 








n«musav4M:«8 9 K^r^f^nan&flt9 




d„ = 


8,5 








0#H/LfttttM*ft&ft<r>. a2*api'C«, fWIBII 




r ij! = 


CO 








aaosa»4M>8 9 fta«, ^ft;fflBKaBRa9 0 




d ti = 


14,0 


n,j = 


1.55883 


v,,= 56.36 






!'n = 


CO 








tr*ctittWrs ft*, a2*a»c«, ^fifflopjag 




d„ = 


0,5 








©£«»Bftfi±fc*MLCD 6 7 <B8ao'9 > ±Q 




oa 











H«&ai5 0fc3»» 2£6fl>i: *fl>«tt«ffl 1 0 0 2 8] 5 Jg>T(CmTa^a 1 ^tePH^O'^f 
5 etc, jJ« LC D 6 7 (08 2*tt«tc£MB LfeH«»|g*^3Ki < ^H^L C 

a^9) ±(c«mr*s^H«it/x«rta«H»^ ^> «cBr*aa^-#*«o'ci*«, ^fc, b 1 4cc 
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do = 


35,5 










r i = 


112 .1074 










di = 


2,8 


n, = 


1.81600 


Vi = 


46,62 


r, = 


-112 .1074 










d, = 


3,1 










r j = 


-129.102 










d, = 


2.2 


n, = 


1.54656 


V?. = 


23,78 


r, = 


129.102 










d« = 


3,1 










!» = 


72,0703 










ds = 


3,2 


n. = 


1,81600 


v< = 


46,52 


r 5 = 


-72.0703 










d 6 = 


35. 5"~ 52, 05535 








r? - 


39,0847 










d ? = 


2,2 


n, = 


1.88300 


Vi = 


40,76 


r# = 


-19,1041 










d, = 


1,2 










ri = 


-12.4548 










d» = 


1,2 


n. = 


1,72151 


v * - 


29,23 


r»* = 


12.4548 










d 4 .= 


1,2 










rn = 


15.7439 










d,,= 


2,7 


n,i = 


1,88300 


J/,i = 


40,76 


§u = 


-25.2987 










d*j = 


8.97 










ru = 


CO 










d»,= 


14.0 




1,56883 




56,36 


ru = 


CO 










di,= 


0,7657 










m 













[ 0 0 2 9] mz&teft 

9 2tti£#«tt, 9 3li«K»iB, 9 4«»Bft* 
*«. 9b\mW8vm.. 9 6li^L»XA, Ov*S*«fe 

iSt**^. @!5taH>r, s3£ftflttJiu&ft 

2 (HI 1 ) <E$fc, »Bgkt§ftt4 8 (05) CDBB«ii9 

8 2 (0 1 ! > ^^f«^3i^Sl*«CC— ^^ig7tri>ii 
JtmiQ 2 *BBU a*SW9 2 (C <fc n ^f&ffJBIKtt 

•C. *<w|tfiS)a:(r»«»K:ihaJLCD3 4 (04). 67 

9 (SI > , 6 9 (08) fcESl/fciO-Cfc*. 
ftW-Ctt, WteiS*«W*9 2t£'h3£LCD 3 4 (04 > 



(8) tiH¥l 0-333047 

14 

jr& (@ i ) iW£a^-**0^cc>* o 
rtHllBUM5 6 <06> ***0SvCJM,*Cfc* 
& # ftfe, ABLCD3 4 (04) ±KrtiUttlE*5 

10 tf9 2ti, 5 ?-£B*tt*/CiAl'. 

[0030] %4^tefl 

aiei*, ^i3ac>*2^ttpy*©ia»^ji»*©»* 
6. ciT, 01 ewBi'-c. miszfzmte&lxomaL 

W^MWlHRUlBnt^U X*«BBUfc*4** 

We-^riwrr*. 01 6tc*uc. 9 7i*Hifl7"y 

XA. 9 8l&Mfl>TO:/iJX/t&fe < »att', B16 
It. *iao f 2*ftel*©H«ttfi;**»9 (Hi), 

6 9 (88 > ©5 ft, 3!UI|in«DBMHBccflsii«lk 
20 f«WttllHlE*X9lW26 (03 >, 8 2 (01 

9 7 0>&WC tfl >T\m%m&0&Wt¥& 9 4 CC J: 

9 1 (012) 3»qnHWAKC«Pttr«J: ^ttftLfc^ 

■IB|JBWH^»»8*4C i^pirs<L^4 0 
[ 0 0 3 !] |S5gtegj 

01 71i, ^5*te«T?*>->X\ *iatf230»fll*<D 

BLCD*fWt/Cl*X9»? ^f«ffigp.(*& 
^SnTHr-**. «T, Hl7*ffiv>'C, B1R02A 

4 ^ * > y 4 cDHWMcot »-c«iH 

**• 0!7iC4dC-r, 9 9l£KHttM£¥ft. «M 
jfem BHURWbTX. »CX*atLCD*rt«H/fca 
h, 10 0 a^WBBBIMcWI^^ !» y. 1 0 
40 ! aaftO^^B«»fl>m«a^ :K 10 2 li 
■K^Mln. 1 0 3 IflRlM^ i r>? o »5»tt«|-C 
tt. 01 7cc^TJ:^cc. WlStX2«te«*©*lfiffl 

iwm%^m {0i > . £«-*i«ptfmcff*i 8 

(Bl>, BBttKXIMi 9 (01). SOVhSLCD 

7 (®\ ) Zfc®L>tcl'0<D*~v h99«r, ^MiJQSI 

[ 0 0 3 21 C flDflW-CAtltt, ±Zd*~ v ^ 9 9 £9 
50 ffO¥it!nMWIIUWM<^^? M01 t^^A 
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aw: xm h c tit ^mt a o > ^ffiffin»anx« 3 

B&t/ttl*BB*5 0 ) tt t ?KBB!RM*#B 

4 9 (05) «Bl'/a*-Cii«0HI|«H«4 8 <B 

5 ) £J:&#KABHtttBlMt3 9 (05 ) 

[ 0 0 3 3] SS^tftffi 

»©»^a>BiflttHaB^^y> yrtKftasnfcBaa 
o 4 tiawM^iMBHtt ' * *> ^> i o 5 emw 
memwitt. »iaw2jaw4 | «!>*ftffflPiw* 

©«K«Wtf4 8 (135) ftOTAngZHftBtt'C* 
♦J . MoB«ttBX¥*9 OTIMMW" 0 l» f I 0 
4 pitcrta S *vc i * £ 0 »B«fflte«Mft© *I*K<*^ 

l0 4rtKrtBT*±, M»ftiI*K|«*R»ffi©a 
vc«Wi/. H«afU*^9tcior, 
&BBB(£FHfc& * te» . Sffc ccttWft H*K (4=' 0 
R|kiBM>«lk«iHEf &*B*Btt ttO > 

J: i »tt ASMb tlft <' C £ jOTFB i ft -So 

[ 0 0 3 4] BTiHftfl 

iii 9\tm+mnm&<»mi^teMZrttmv*>Zo w 

T. B19*ffik»r, «BflBa»«©»I7*t6W<Co^ 
TSW4o Bl9CCte<r»X, 1 QBtiM&LCD&H 

wfesafe^^i zftm? i o 7 &\ « l 
* h. 10 8 a? anaakiiBBaa*» * 

^C. *«LCD7 (01 ) £H«fta&£X9 (0 

i ) t* i-P©^*s>>y i o 8rtKB«u b»»r 

VM»W>y 1 0 8 K*t t,«MpJBa«Mt& l/fcfc© 
h l 0 7©3H©*i?a«C&*KJ&<Lfc 

6. 

[ 0 0 3 5 ] g83«E« 

02 0 <a) (b) . H2 1 (a) (b) &W32 2U: 



(9) «HT1 0-333047 

16 

ttBtt**^ 9 t 9»> h ? ^#S© 

jfe^iBHBr-Aor, { a > tt*©JtffiB. { b ) It* 

<MOBvh&.-a2 ittB*wi^¥*4» i »^>y 

*ltt«t 4 x > f * 4 :/#SC©R«IBJ«a4 WT ** W 
«!iaHWBRBB****©jfe?acBB'C«> -7'C . 
(a ) t«-©±®Eh (b ) IM-MNBBX 1 *^. ©2 
2(a) ( I) > tf, t <>K£*iifT;*fl4 180' Si* 
10 BfrC3BKMt'ft*B7 | J**P&Bl*]T2 

BSf«'& , e»^ , JXAQi©tt*aa-c** 0 a8^a 

«i*e«ftg;7t^4^^s. 5 >^5 <B1 > rt^FSf 
t O < l*B«ttgJ*^* J. - ^ h ^9JA plttaSB 

«Bgw>?xRsfi(sse*^6 mi) 

*Wt£> Eg 1 «<DBrtX' 3HHfltr »J P 

*BB L* fc fc©-C* 6o Sf I27W«BSU**5R 6 ttHB 
ttB^ * * ^> y 5 rt ^> U < IV yO^tfb B3&Hflt 
ttB*Sf*9 (®1 ) *KaS'*te»©^'-^«:filBfi 

«*180 # «*Si**fflPi'C2BS«'r4 , &»^yX 
AQ (a2 2 (a) ) ft£ttft<>Jl41ftbft^tiaKr6 

&<r>£¥are46« **tt«n?tiMKBrtt i 2Bsa* 

f^Sf^M'AQ^, BP! , C3BSIi , S'&'&B^yx 
(@2 2 (b) ) lc£W?t>CtX\ 7>)ZAO>W 

{^ftisa^4^r6ffigi4©M^^sa»R^gp«rte 
30 ^ hw* tuxk o aattM»« ink s^t 

[ 0 0 3 6] Bt, «MlM«:aBUft:*l(mBaiBE 

■WBa*w©aa^-**r«*. uto^-*!*. 









35,53 












di 




1,9 


n, = 


1.50342 


v, = 


38,03 




r» 




CO 












d, 




5,1 










40 


i*i 




75,?45 : 












d, 






n. = 


1,51533 


v., = 


54.14 




r, 




-30.385 












d. 




1,6 


n. = 


1,55144 


V x ~ 


40.75 




r$ 




30,385 












d, 




22,5 












r fi 




CO 












d, 




25,607 


n» = 


1,56883 


Vs = 


56,36 




r 7 




CO 












d, 




1,132 










50 


r ( 




CO 
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(10) 



17 



d. 




45.244 


n, = 


1,55883 




56,36 


ri 


= 


CO 










d, 














Pic 




CO 














55,426 


n, fi = 


1.51633 


Vxo = 


54,14 


I'll 


— 


CO 










d tl 




1,0 










ru 




CO 










di, 




22,0 


n,« = 


1,55883 


Vm = 


56,36 


ru 




CO 










dii 




7,931 










ru 




CO 














53,5 


n 1€ = 


1,55883 


V** = 


56,36 


1*1! 




CO 














3,53 











19 



20 



1,5174? y i 
1,52588 v i 



52,43 
35,70 



= 1,51533 Vt = 54,14 



30 



= 1,56883 v * 



56,36 



[0037] WTO*'--***, 02 lfcft?-fx>** 

r, = 35,1815 

d* = 2,4 n, 

r 2 = -24,3244 

di = 1,6 n, 

r, = -76,5057 

d, = 9,5 

r, = 1840.5599 

<U = 1,6 n, 

r, = 29.1137 

d t = 11.5 

r 5 = co 

d $ = 25,607 n* 

= CO 

d 7 = 1,132 

r. = 00 
d, 

r, = « 

d, = 8.0 

r 1* = «» 

d lf = 71,014 n, 0 = 1.55883 !/,,= 56,36 

dt,= 10,0 

in = 00 

d, a = 24,0 n,,= 1,55883 v,t= 56,36 

l'i. = « 

du= 15.1032 

\« > XSXl*:/ l» X^acpiSs^S. d, . d 8 , 

n, , ttauvxxtt^nxAOJMW. ^, . 50 



45,239 n. = 1,56883 



V. = 56,36 



40 



«WW 10-333047 
18 

u z , «*U>XXttyyXA07 
[0 03 8] g9lttfcgl 

1 1 oii*f»ffl8i»a*¥*^ff*«a«a, 1 1 nan 

«»§gjfe^^ f ^*SifflB. 1 l2tt*»JBBHMta>T 
<f*W>K 1 1 3I^Uft£J:£HS!HR. 1 1 4t*tt 

tiSS l*it#IRCW2*liWcc*^t:. ©2 3KWJ: 

9 <H1 ) W^MtHltl 1 lfcHWififcSfcrcEfi 

U B.-^IS««rJg**Sfe9;m4fl*aiBlll ! 

* 3 mini I/. ?feJ6mtt4^3^fE*0tttB 1 1 0 

WMRftl Ut, ^SHWWMB±Kft»L/ 
fc'l*L C D 7 ±0S-¥-H» 1 1 4 itifoteVM** C 

! 3 £*H! <* t'lfc'MK L C D 7 ±0>« flfflft 6 ttEl » (C 
C £ Mb 6*. 4**«C«H«iB«*^* 9 *a* 

ta^ 1 1 1 <o***{«»ss»**^*©ffi*«ai« 1 1 

0£9*ft<. AHCMtAS <*2. 5mm) £0** 
<4*J:^*3inmKHIWtl/ , C***:«!> 1 PNHEfBG>J& 

88* ±ot8 6 « ««ias 1; 6ncc< < a *. 
[ 0 0 3 9] SSI 0 gown 
ID 2 4 { a ) tt¥MMIttM«>» 1 0 
&. 02 4 <b) liia]*^*ccffi^*)ti4*SlLCD© 
SWm***nH*Xl*h* SIT, **JBWWto*l0 
^fleMl*TiH!*4. H2 4 < a > SO' ( b MCfc 
I'-C. 1 1 Stt'i&LCD. 1 1 6i*/]^LCD<Jr«* 

a. 1 1 7i»isN^^xa>Atftt. 1 1 8t*i*riut 
«nssft. i 1 9 itAMtttc j: &wauHDm&t\ 

1 2 oiirtmns^ j: ftwuiK^Ha. 1 2 1 i*/j^iL 

CD©*«B^6H»^***CCAIrt'&**. 12 
2 tt'l ^ L C D COWkfmfr 6BfltttKft¥X(C AHT 6 
**©*3t«. 1 2 3 (iilf^f Sfc¥J|M>a U > - h jfe 
^S. AUyhBLCD 1 1 50*ctB 1 I 6^e>Bflttt 
|Hlc*X(BE)A«ill !7$Wffi*. HIM4ILCD1 
1 5C**ffll 1 6±(C*m3ttfcft1UM««ll 1 8 
©•4* 1 i 9*6»JBa 1 2 0 &V<Q%m&**7h 
f, Wl OUttfUCftC^a. /hHLCD 1 1 5<£*^ 
SI 1 6 ±cc*5S S-li i:*iLS«t. iftsi 
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8. 5mi!iJ!a±(SnfefifrK:iBB*n-C<r^. 
[004 0] C®#rtt**4, TK®ft#**»a* 
H = 8. 4. A= 10 04*0, 
TE*frS*BEl*i:i*a. 
A* (H/t aii7 # > 

(fib, AttLCDa^^&H«JR8^3fe©XS*BS 
S-CflMBU, H«LC D««H±Kia«UfcrtttlHcj: 

«W-C*64. 'I*LCD1 1 54>B*B*6Bftttll! 
*¥*icAS*T*#B 1 £ 1 «E>*JWa 1 2 2 l*'l»HLC 

di i zv§k*mKftLszn&&ttz?#trt>tc*A a 

■©fl*«lt***»JA<a^^MlLCD I 1 5*m- 
■Ct. «7nUcH«^#«:|S|il>€»CiB»r6C^"C 

[ o 041] m i i £Bffl 

rv^o KT. l i*te«Hcoi»t:» 

Wi**. @25 (a) (b) tcfcl^c. *rfi«SiS»So 

hbbbb"* y > y 1 2 4 it, bbbmuumhm 

B*BB?&Bfcfc Jt ^BB&CMTCC 1 2 5#< & 

wwe**-* 1 2 e&Bcr, c©*^-xi2 6rt 

K. S^fl!>*S LC D 1 2 7 4 , 2 *C'HMM8:8?*^^ 
L C D ! 2 7 *BBttBtt¥X 1 2 8 «*RB«SfM $ 

&£D31*ft<r»fcifr, **flWBBfca*c4*Btt*C 
4 *t Bite 4 J« D . ff*tt©ttT*l* < C 4 ffiV* « 

±©bi jawi*&»i lWfcwswfcwwiWMi 

R&tt, &#b W£kB« ft A TT < Hit ftJHWW 

&n*fc«>, BftaBBKBftBA'ctJtu*. 

[ 0 0 4 2] B 1 2!ftftfll 

tt©l*riUtt¥$sc J: 6BBB*^BHR£©KB* 
^^^<H(W«B9l6***Wb. *f6«B»BBS 
<»4l*lA£aSB4 ftBrnteBB?* « J: 9 tcfiififcStt 
TV* 0 B2 6K;5WJ:$K:, ftBBBStt ! 3 1*6 
1 3 2 *«HlttK*¥Jfi 1 3 3 ©B 1 U > 
XB 1 3 3 a CBBls-CBBX* ! 3 4 4 ft 0 . S«$: 
3 3©B2 U>X81 3 3bli, #iRf*S! 

3 5 . «B*¥ft i 3 6 1 tbtc-frtn -? xmm& 

«C^DiMM^rttC«fifcUa^feBl2a»*«l 3 4 * 
SWSWSi**. C©4*. C©JSfi(agl 3 7(»« 

mmcm>#®{m i 3 5«r»(./rmfcHfi«:a$«r 

6*sttK*¥ft 1 3 6 *B0fcBSB©B 1 3 8©S* 
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BBBBBSB 14 0 4. flMMHIc** 1 3 3 K J: 9 

ttKsnfcrtttiMBM 1 4 1 troweii*? » o *bb 
?« *^fflriimftBft¥ffi 1 3 3 
OB 1 u>XB 1 3 3 a*»6tfUrft£**£lMc*£ 

[ 0 0 4 3 ] B i 2 jtftffl©*f««M»«Kto<,i-c» KT 
BilH^Xl 3 3©^tt*©BQ#***B9 
i&«>««Hrt a C«Ukl', 0^ BBBBttB**«l 3 

3©-^^K#i*aibr*af!aBo»B»ffi 1 3 

-a ( { f oc ! > /I 0 00) <X<2 { (fo 
c s )/1 000> 

mi/, f 0 c&fflm¥&<omim&. x 

[0 04 4 ] ±Bft»Att. BB4KPS©ft£B&*4 
BUBtsnfcio-c, *ffaS©±TB*B**4B» 
BBB«ittr> hfl^-jteWrWWdWft:, rt 
BBBftt* t # > h <D£ » ft I *tt«'CB»r * C 4 K 
ft D . B#©BB* * > h ©£ -? fcttBfBST * C 4 
20 JPCftttl', LfrUU&h. **BW©1tMtT'*fttt t 

MSKjtf U X t' > h X u U r bVBIBCMcMlkjaBBrt 
cci|5!**fci&. HSB^MBBBttHSBiAIMm 
BB«3||£#qttft^|KBBBII«BttT ^ C 
6. 

[ 0 0 4 5 ] m^tegj 

IDE 7 ( a > «. *ft«K»&*fBffiSI»B«>SS 1 3S 
Wl-cab-^r. 02 7 < b ) t«qfcttPlfl>*fKWffl»B 

30 7 (b) <»m&imm& I 4 5 ccii^S 7 ( a ) <D£ *> 
tCl^tftgC 00^97^-43 «C»Bl#te ecu 
4 1^, f«B*-^-14 6, CTl47*r«iB** 

n. ']>mlcd 1 4 8<oB^BKi^n*n<oHi»*raBS 

*cB«l/ri**, COABLCD 1 4 8tc^^nfctK 

B£*X 1 5 OdMlBB 1 5 1 ccBBf&C&tf?» 

£ -7 T , 5 0 «ttlg 1 5 3 frftUTfl 
BB«tt*BBr«C 4(C J:0*WfflBBBBB» 1 5 
2 ©*ft ^>T. f^BBSB 1 5 5 1>. *B*- * -H« 
40 ! 5 6, C TBB 1 5 7 tt£«W^*B«rBiMllfBtn 
■WCBACi^t?**. a»coH«*^T&fc 
iWC/|«LCD 1 4 8«£©BB*SfBt»BBiMUA 

S»»**«T*C4^'C**. ftfc. ±ia.'hS2LCD 
1 4 8 4 0TT«. «SH# 1 6 : 9CE)«aft«>©^ai/ 

[ 0 0 4 6] CCEXtJUTAhtt, ^m^Th^P, 

50 ^Bft-^B^fHiMiiR^K^ft^rn^. 
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tc«e<&ft^ffl»*:eS2fcfi<Rr'«r4. gi?* 

HBaaaset^ai/rrtaaB**. ctb«. 
B»*- * -BB*K*WfcW*fcBaBa*a*Btf 

I 0 0 4 7] gJJ^tegj 

H2 8t*> **WCff4*B«BBa0»14*aar 
*>4. @ 2 8 0OBft«i^lftB ! 6 0 (COB 2 7 ( a ) (0 10 
J: 5 <Crt»«flCC D ft* 7T^- 4 3 (Ctttfltfc 
CCU4 1 1 4 6^«<$n, 'l*BLC 

d i 6 1 o&*mo>tt2 *wcc*ft*nrt»aB« i 

5 5 *-H» 1 5 6 &mmc&niL<X^Z>o 

C©'I«LCD 1 6 ! Cca*$nfcttftfl>B«*:. H* 
1 6 2 tc J: tj . * f6JQm&*¥& 15 0<D 
aaaBl 6 3Kttll&4 HWII! 

1 6 2^SW>A^*i 1 (D^ ft. £<>tfflR»ffi 1 6 
3 IC tf I »5M 57 - 1 6 5 SLhBWftB* - * - @# ! 
5B*6tfUr4Xa^#r4B0&, rtaaBBi 20 

5 5 *6«*Ur 4**J^ti?4ti0?lttt*#aft 

♦J . aait'%- 7 S 7 - 1 6 5 a r«»til»© 5 ? - 
C©«rtr*>4±. S8*lt»K*4t 

6 1 5 3 **rUrB»«fci4^ST4C ±<C.fc 
JSSIttlSClStt 1 6 AWbtlh?* FittaBflt 1 5 5 

* -HHfc 1 5 6©^ifflt€£ftieiai€a& 
W4C£#r*. ^%JSnHRSSft 16 4^3 
ft ^ -CJtt A r tB'CD»« JUl»(C< * 
-ffl» 1 5 6 tt¥WHMlMIUHt 1 6 4 ifift o« 

*.4fc». a»«»-Bai 5Qtmt*?k.#fM>* 30 

ffifflSlttftKStt 1 6 4<Dim\t!kt>t\Z>Ct&rj.l*>o 
*fc. S^©»«:^^^^Uai*rtl98Ba»l 5 5lt* 
MfflllfUttUItt 1 6 4&att-?TR*&l*fct!>. rtft 

<DBa&*:*T4fctotc/hS!!LCD 1 6 1 ft£©Ba& 

*fc. ±12*BLC D 1 6 1 lt*Tfi# 1 6 : 9©Ba 
Ub(DffiAUXi**&* 40 
[ 0 0 4 8] C<0»&X-*>t\\t % «*il«*SKBt>, 

*9<bMfttf4. ittittMa*7>~gu<it 

'J XA<cttBBB£ttKSn4fc&, 5 
0?KBBKaB*ftBBa0>Bfc:B*ftl<. BEvC. 

fit ^caje«»-c* <trta«»^aft 
« s $ c ± i tft t >©r«& * eosa*: WHccasr s 4 0 

femtJ'&b K J: 4 S * ©<&©e;§ 4 £ 0 P * ib ft i * 
©C ftf©«tt«CC«-S<AWCiiaT?**. 50 
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[ 0 0 4 9] > - H»***WB»*5 

ftB»r*4. ffi-^r, * ^-w\\*x¥%sm 

immwcnte£t>i*tctbxi>* stoaaosgait 
sjik-cs , **«»*BB»©a*B**rt# < t ^ 
ct#r*4. i/frfc, Ba*BWMcj:^r. 
~ * -@«^**f»»«>»i* *sBsr ^ c i tc * o r > 

flDt»«^ * -Ba***tta*BBUfc« , KK&n* 

i/r*f«ffl8B(a«HS»c!>*ccr*c tt-c**. 
tc^ffiBBHaiBSa* * *x orrtaaBattwrft 

&Hfiift&M?r I/* ^SP^S*P^r'*4fc*!> 1 £ 

^^4*j6*M»«taaeoa»©ttw-ccift 4 c t it 
fti*. 

[ o o 5 o ] uiawi/fccfc^tti, ?NUBHaa& ^ 

*4. 

^Hit^^iww**a^4a*W4 1/, 

aa**ttiu3tf4c &ttta4Y4aett*n 1 
3 ©Hn^u:ia<t«>*WfflSi»a. c ©t».«r-«» ntt, 
^asra«8Sa8»4rtttaaa«<!;^afto &->r.a 

i^ft < . B»#« * U r ftfflS»«a>B«B!8 

*a«^4c43isr*4, 

[ 0 0 5 1] < 2 > mlHI»I^CDtta^* «a 
.«T 4***T©--»*B«**«*K»ttr* 4jfe^ 

B«*JKCC J: D ff &n4BIBK>BKaiM tt»B U fc 

rttta*^*«c j:4aa«f:aBaif ^(c«ttHitt4 o 

Q^aaBKa. coa*-e*nw. m#^aaa 
s» €t*r t «w o fc*ift . iuMr« Aaaaaa<ra 
a»swf^«pa ^ * 4 c 4 #rara 4 ft 4. 
1 0 052] < 3 > mmmmm^Th t , im» 

j(t**t^ff4iiS*iaB«:|Sil/(itBKiBHt/, ^ B 

«R8^^ff4tfaBtintBit. faasma^ 
«*f¥4aniB*o**<ajaufc. coawcan 
it. ■Raa^Manaana*BB a r4«c»«:^M 
asi^^r ^ # a > g#©a^$: 4 -j r 1* < t^ft 
aBaaasa4BB$(caaA^%BBa«Ba<cwi 
r4c4^r«4. ^aasniaasa4. an; 
ofc«ftA«RBsastaA^aft 4 c ti»* < . b 
a. ^aasmaa8acs>^mwa^fc». bbb 
a©n4 s cca**or u $ ^ c &$&4#. 

r*tl«, B»»*y^*W4»aiB«)*^««ffl 

iaa*^»©w4«iatt<to^*i^c«i>, Masa«>A 
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ftftlBB&lift** ! 5ma*T4bfc**Jk». ft 

to. fiiismn^&m^moiiA^ 

BGBftm^XaWttflllBatt* 1 

i o 053] ( 4 ) &®m%»&<Dwmwi^o i> 

«*«ccj:&Hllflt«ftn(T&fcaME)^«r< 4fc i-?s> 
■?BMn?B 4 , S^HftSTn* feiMtiir 

< 4 & 1 -^>a^|^*i 0, A-^tli 
r * MWMRNttMlctt t/*M?ttfc l/fc C 4 

fMfcSBBWSIU- * h^^r^Sat^ci^ 

BBt#B4 »aSBfc*fftiflBIII*<WaB 0 
* * rBftDBBtffftffc <fc &*KfflflBIHflHM:tt 

[0054] (5) rttl»3l»«<C«fc*lW»«:*n 20 

4 « *&S;? 4 ri'ft < 4 i 1 ^QMf*S5;;fc 
^$4£l^C^9S>>^ftKEgU ^;'FiOr 

^i3ffln»ttsnttn«^*tu#KHiffi^ i*fcc 4*$ 

^ £ SgnT * S r t> ft < . H«tM;*¥« * - 9 h <w 

[0 05 5] (6) ^IISfflHrftlt^9(Kttns^J[» 30 

**W htdto<Q'J>U < 4 £ l -W«-?H»*S<*B 

^XM>tMH(>iB^ & fHIST < 4 «> 1 ^Oli 
ftjfcS*jfc£&4 emaMM fl^lX^MV<K>BllWl> 
S5;n«» PrtKUOfcC 4*4M&r«BBB*B 

«** 4 -1* 4 ft o »*r * fc» . iaa 
BBtfiawci^T, BBBBJ^<MBBtt7ik 40 
izo*tcicmm&mih&B&zi< fto. 
ft*Hfc*i»< c 4* piss 4 ft*. 

[ 0 0 5 6] ( 7 ) rtSSS^^ A&BSIII t£m 
Mn^Rtb-CLCDeBjUgBd. SMMWBtf** 

finiaflttii 1 7^s3«[)ran^u:ia<i©*ffi«SBa«. 

A> (H/t a > 

ffl 0 . AtiLC D«*Hd^lS«S:!g*^«)A«Bt* 
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24 

tWIW>«*^* Wf Bi3 * -COSKS-C* * 0 HBWft 
LC DOft&t UTeBOAjMHM< ■ LC D±a> 
HB*A*&ttcirS^i6&4K«ftfti1*^i;xi/* 

BB#C**ltf. *B L C DOlEniB* 6HHftft£*¥ 
»CA«r*ft*^*«i***<M*-ftl*A:*!>. *S 

[ o 0 5 7] ( 8 > mmmm&<cmmm^oi> 
>y^t*atttttt»»«it4Bt£(i j: ^ 4 
H«*oterc^<**|6i (B2SM) ica^-a& 
sfttf . co^-^rttc^ft < 4 1> l <?4>&atft¥xcc 

J: & »«**^* &»©^H»-«**S4 . ^ft 

< 4fc I *©H«ttf!;3ft^**ESUfeC 4*««4f 
tBBMHt* l J*S3 eRtuMc&ft^KBBBtl. 

BvCfc^l/C k31»©OTMtHtt«fc 0 *fltf t L fl/ 
Si*, RBttB-cabtu*. B?B»&ni^B*BBtt 

K7t^*rt^r* cue *zizmtetm%$mm 
1M5*B*«bt*bk*> «t o 4«Ka©toi:'C3&5< * 

ittrt h c 4 araitt 4 ft *j . ffSttt«>ttT*tt <■ c tffiv 

ft to, ±K*W©»*tcft4»S4«J: 1 
cca ^ 4 4 f«^S^{t * i&OBSccWJSK: tt fc 
0. TtC ffi - 5S 61* * 4 ^ tc^^'^CC ft h ian^ 

[ o 0 5 8] ( 9 > mmmw&t&mvmm* 

S« 4 «:la]B#<<: S»t? * * * [«» W»8*ic to ^*C. 

3ij>-hjt;^S4it*«jflc^»4^ 

4U. ^jfe^ii, griany^-hTfe^^oHia-r 
BDMwar ^ * jhe**ko &*>&iaatni>tt 

< 4 * c 4 *fta4f «¥MifflBHaL tLb<0 
fltttfeM*. WBBK JrOMl/TO* ^SSS*^ 
«0BBftB<c BftA4^(c J: *«nB<ria«e 0 "CSS; 
r*c4^t?*«. J:^^c. <IW:wbbn:j:6 
T. »C£*{(fWB»B«Hi»4B»***»»»caHBS 

<?>/]«fk^Bn4. sfecc. @fttt£ft¥%4?ffi;s» 

Xf^Mf *C4t*ftM. J:^r. It^^SW 
ftBBfltt^bl/^^Ct^ft^fc^. BBBB€^U 
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TtCfB-j-Ct**. 

[ o 059] (i o > n+m&&^mmmmm. 

ffltt*flWl^l^it|Wc£Bllt?«*^flraii 
*^C!J:€>igS«^6«ait'&**€:3 , J^- hOr 

^o«b^*m*«t*c±^b4u ro io 

IfiffiBRtt. W±<o^c^nii, B4ttliS(c<t:D«tt 
L/C US }#R#*^ftK«fflK*flB**«ffil/r 
SSJnci^CSf^ ^^t, BBatcBBBBcj: 

* 9 ^^©* : Fia«a>BIBHI8*ilfltr&Ci^'C* 
<**E>cc, MB=i>M- hj^JKttfWAWkflkcMR 
«Bttatl/CWcabO. ^WJQMnt^4t»jfrt 

J: 9'C, Sl-©^^MS*«B«*£ftl/£$ C t# 
rA^cft, HBRB**l»7lC«-?r«r»4. 

[ 0 0 6 0] (in ^»ffi«»«#*«±ttt«*<i>rt 

BBife^JibK: J: * {6»M»B<^B*33fc^ 

BCKHM^£¥X*1IU ^[KfflBRSHBRirt 
MMIHMk* «:HB9cck«'C* *^«ffi»R«cfcl* 
■C. BffiH«ftK*^lROD-a«-e©BP^**«:®*J 30 

BcE>W(c#i>K(kr«iM6BB<DikBfltBK:*tr«e 

-2 ( (toe' ) / 1 0 0 0 < X < 2 { (foe 4 > 

/ 1 0 0 0 > 

CBU. f oc«BB*^flC«=«B. Xlifc*iilfltt> 

«B»B«ci#U'Ce> V Xbor «>BB*«E>RC0tt^B 40 

BS*K*fftiBftltBBB&rtB 
tfBBftOB^ aCTB**«B*RB*«** 4 c 
r# 4 0 

[006 1] < 1 2 > rt»«*^»K^ 
<-«B^-iift«^ai»tt«iBffl^ J: 0 *a < £ 

? 4 BSSSfcHR 2 SO' 3 flDnn^(CB«0E>^KBHR 50 
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g. C«D«Wrc*n«. B^HOteSBB*, B«W 

ifttf *K»rft < . bsak^Wbbb***** <* o 

S%n*iWttBrtcc^^iWSBB»i * or 

nB«cBflMmi€mnm^BB , r « c t*-c* 

[0062] (13) MMtit&JHZ £*HS»**fi 
■BA^BiaWKBia^ J: •) , :i>a< t 

<> 2 - w*^»ic^urrtaBB»4 *«wiB*H 

a±EM7 y XA*/r or *wbb«b**»«>bb« 
fes;? £c£&$?& * T4 n iaig*^ 2 ay a oisj 

<. ^oi>>y<07:mmmi>o b*«-*-b»» 
li; x - 7 4 7 - tit u r ? KBBRBRB t «a -> r 
A**J:*tcftBftBKiRgU *fe. tfUttMWt 
* 5-aof±R«^y XA*/ror*«fflHR«BS« 
<t aa -7 r a* a c ^ ^ MBftBte ft»r * 4 . J; -? 
r. BB*(c^WBnRIUIS¥Xcc<i:DB6n«Hmi 
m^K#$nBRRg£B£» i 7 ^ ^ U r BRKBRK W 

ra < , c THU^&fiH:^ ^ -@»^©*{fi«:*fia 
iiW*«&BiiiSfcii«r4c <t#r*4 0 

[ 0 0 6 3] 

[£9tt>ttA] ±SE«>J:^^1S,«'rn^ BBBBccJ: 
«(C^ffinRttBBflt4rtftBBBtt$:¥^n 

Btt«o!>^***ft/rurB>9tcBB^*r. fi^ff 
BftcoAl>JMia«BnBBai*Bttt a &C&«-C«« 

[@a©fflmagz«] 

[B i ] *f6ffiSiR«©» i*te«l«:^rBr*-7r, 

^6Afc«B»«Hr*4. 
[B2] *fKWBRB«:*J«*B 
■BB-CA&. 

[B3 ] ( a ) (b>«. fWBmitoifil/fctlMt 
(CM*6jl&4mn<:ArB!l9B a C«?r. (a)ii*g 

«**»^*tti:K:KB*nrc*&ia&*fti/. c d > 
jrtB3i»**«*ccj#i/ra*aBi*i(i:^7 v urc« 

4iB^*7nL/rv»4o 

[@4 ] ^{tifflBRB<9.« 1 ABMCBl'«BnttKA 
U XA^> 4 ^ «fc 4*A©S*«B«: fill 

[B& 1 *ffifflSI(W*(OSJ 1 AftBKM-r, B 1 
H4rffll-fe**fflBRS*«CCCD«:8<80fcrttta«: 

s 1* wis a»Br * i>. 

[B6] #WfflBR«fl»lftB««:4aW&*»BWBR 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable operation microscope, when using endoscope 

observation together. 

[0002] 

[Description of the Prior Art] Conventionally, the operation microscope has played the important role of 
raising the efficiency of an operation, when an observer does expansion observation of the operating 
area used for surgical operations, such as a neurosurgery, otorhinolaryngology, and ophthalmology. 
Furthermore, in recent years, in order to perform an operation on low invasion more, conventionally, 
endoscope observation is used together by the operation which was being conducted only under 
operation microscope observation, and the operation microscope observation image and the endoscope 
observation image are wanted to be observable to coincidence. In the combination of such 
[ conventionally ] an operation microscope and an endoscope Under a microscope which is in JP,62- 
166310,A The image reconstruction means for forming the endoscope for solid observation carrying a 
solid state image sensor free [ migration to a stereoscopic microscope ], and projecting the image from 
said solid state image sensor further, in order to perform unobservable observation of small hole circles, 
It has an image projection means to lead the image on an image reconstruction means to eyepiece optical 
system, eyepiece optical system is shared, and the thing which enabled it to perform coincidence 
observation of a stereoscopic-microscope observation image and an endoscope observation image is 
known. 

[0003] However, the technique of said JP,62-166310,A is not touched at all about the technical problem 
to migration of the eyepiece image surface accompanying interpupillary-distance adjustment of an 
operation microscope, and does not have an adoption means to a realistic operation microscope. Said 
interpupillary-distance adjustment is the adjustment device in which move from the right-and-left 
eyepiece image surface of an operation microscope to the right-and-left ocular of each other, and right- 
and-left eye point spacing of an operation microscope is doubled with an observer's right-and-left 
interocular distance, and is an adjustment device which all operation microscopes carry. Supposing only 
the technique in JP,62-166310,A actually performs interpupillary-distance adjustment, in order to make 
projection of the observation image on said image reconstruction means follow migration of the 
eyepiece optical system accompanying interpupillary-distance adjustment, said said from image 
reconstruction means to image projection means must be moved to migration of the eyepiece image 
surface and one. Since this is needed to the moved tooth space of optical system or each component 
where it these-moves into operation microscope housing, operation microscope housing will be enlarged 
very much. The operation microscope smell of the miniaturization as the whole operation microscope 
was indispensable because of the improvement in workability, and the miniaturization with the 
technique of said JP,62-166310,A was impossible. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a trouble that a Prior 
art has, makes the observation image obtained according to endoscope optical system follow and project 
on eyepiece image surface migration of the operation microscope accompanying interpupillary-distance 
adjustment, and is not based on interpupillary-distance adjustment, but aims at always offering the good 
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small operation microscope of workability for an operation microscope observation image and an 
endoscope observation image observable to coincidence through the eyepiece optical system of an 
operation microscope. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, according to the 
operation microscope according to claim 1 In the operation microscope which has the image projection 
optical system which leads the observation image by the endoscope optical system of another object to 
the eyepiece optical system of an operation microscope with operation microscope optical system, and 
can observe an operation microscope observation image and an endoscope observation image to 
coincidence Said image projection optics consists of collimation optical system and image formation 
optical system. Collimation optical system The flux of light injected from the observation image by 
endoscope optical system is collimated, and it considers as the afocal flux of light. Image formation 
optical system It is characterized by carrying out image formation of the afocal flux of light injected 
from said collimation optical system to the eyepiece image surface of operation microscope optical 
system, and said image formation optical system is characterized by the opening moving at least within 
limits which can incorporate said afocal flux of light. 

[0006] According to this configuration, to the eyepiece image surface of eyepiece optical system where 
it moves by interpupillary-distance adjustment, the observation image by endoscope optical system can 
be followed, and can be projected. Therefore, it cannot be based on interpupillary-distance adjustment, 
but an observer can always be provided with coincidence observation of an operation microscope 
observation image and an endoscope observation image. Furthermore, since said collimation optical 
system is immobilization and does not need to provide the migration tooth space of said collimation 
optical system in operation microscope housing to interpupillary-distance adjustment of an operation 
microscope, it can attain the miniaturization of an operation microscope. Furthermore, mutually- 
independent [ of image projection optics and the operation microscope optical system ] is carried out, 
and they do not share the optical element which constitutes each other. Therefore, since the observation 
image which mutual optical system makes is not deteriorated and suited, both the observation image can 
be kept clear. 

[0007] Moreover, an operation microscope according to claim 2 has the image projection optical system 
which leads the observation image by the endoscope optical system of another object to the eyepiece 
optical system of an operation microscope with operation microscope optical system. In the operation 
microscope which can observe an operation microscope observation image and an endoscope 
observation image to coincidence said image projection optics It consists of collimation optical system 
and image formation optical system. Collimation optical system The flux of light injected from the 
observation image by endoscope optical system is collimated, and it considers as the afocal flux of light. 
Image formation optical system It is characterized by carrying out image formation of the afocal flux of 
light injected from said collimation optical system to the eyepiece image surface of operation 
microscope optical system. And the optical axis of the afocal flux of light to which between the 
collimation optical system of image projection optics and image formation optical system is connected 
Within limits to which the operation microscope eyepiece optical system of the point which projects the 
observation image by endoscope optical system is parallel to the direction slid by interpupillary-distance 
adjustment, and, as for said image formation optical system, the opening can incorporate said afocal flux 
of light And it is characterized by moving to the optical axis and parallel direction of said afocal flux of 
light. 

[0008] The image projection optics of this configuration is very suitable for the operation microscope 
which has a Yanchi type interpupillary-distance adjustment device, and can follow and project the 
observation image by endoscope optical system on the eyepiece image surface of the eyepiece optical 
system slid by interpupillary-distance adjustment. Therefore, it cannot be based on interpupillary- 
distance adjustment, but an observer can always be provided with coincidence observation of an 
operation microscope observation image and an endoscope observation image. Furthermore, since said 
collimation optical system is immobilization and does not need to provide the migration tooth space of 
said collimation optical system in operation microscope housing to interpupillary-distance adjustment of 
an operation microscope, it can attain the miniaturization of an operation microscope. Furthermore, 
mutually-independent [ of image projection optics and the operation microscope optical system ] is 
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carried out, and they do not share the optical element to constitute [ each other ]. Therefore, since the 
observation image which mutual optical system makes is not deteriorated and suited, both the 
observation image can be kept clear. 

[0009] Moreover, according to the operation microscope according to claim 3, it has the image 
projection optical system which leads the observation image by the endoscope optical system of another 
object to the eyepiece optical system of an operation microscope with operation microscope optical 
system. In the operation microscope which can observe an operation microscope observation image and 
an endoscope observation image to coincidence said image projection optics It consists of collimation 
optical system and image formation optical system. Collimation optical system The flux of light injected 
from the observation image by endoscope optical system is collimated, and it considers as the afocal 
flux of light. Image formation optical system It is characterized by carrying out image formation of the 
afocal flux of light injected from said collimation optical system to the eyepiece image surface of 
operation microscope optical system. And the optical axis of the afocal flux of light to which between 
the collimation optical system of image projection optics and image formation optical system is 
connected To the direction which the operation microscope eyepiece optical system of the point which 
projects the operating area observation by endoscope optical system shifts by interpupillary-distance 
adjustment within limits to which it is perpendicular to and, as for said image formation optical system, 
the opening can incorporate said afocal flux of light And it is characterized by moving into a field 
perpendicular to the optical axis of said afocal flux of light. 

[0010] The image projection optics of this configuration is very suitable for the operation microscope 
which has a G ten top type interpupillary-distance adjustment device, and can follow and project the 
observation image by endoscope optical system on the eyepiece image surface of the eyepiece optical 
system shifted by interpupillary-distance adjustment. Therefore, it cannot be based on interpupillary- 
distance adjustment, but an observer can always be provided with coincidence observation of an 
operation microscope observation image and an endoscope observation image. Furthermore, since said 
collimation optical system is immobilization and does not need to provide the migration tooth space of 
said collimation optical system in operation microscope housing to interpupillary-distance adjustment of 
an operation microscope, it can attain the miniaturization of an operation microscope. Furthermore, 
mutually-independent [ of image projection optics and the operation microscope optical system ] is 
carried out, and they do not share the optical element which constitutes each other. Therefore, since the 
observation image which mutual optical system makes is not deteriorated and suited, both the 
observation image can be kept clear. 

[001 1] Moreover, with operation microscope optical system, an operation microscope according to 
claim 4 has the image projection optics which leads the observation image by the endoscope optical 
system of another object to the eyepiece optical system of an operation microscope, and is characterized 
by to arrange at least the trapezoidal prism reflected 3 times within prism as a flux of light travelling 
direction conversion component in binocular cylinder part optical system among operation microscope 
optical system one pair of right and left in the operation microscope which can observe an operation 
microscope observation image and an endoscope observation image to coincidence. The miniaturization 
of operation microscope optical system must also plan the operation microscope which contains image 
projection optics not to mention the miniaturization of image projection optics for a miniaturization. 
Therefore, if it is said configuration, the miniaturization of the thickness direction can be attained 
compared with the trapezoidal prism ( drawing 20 (a)) reflected twice within the prism for attaining the 
same purpose, and since the miniaturization of the operation microscope binocular cylinder part optical 
system which adjoins image projection optics and is arranged is attained, the small operation microscope 
which can coincidence observe both the observation image of an operation microscope observation 
image and an endoscope observation image can be offered. 
[0012] 

[Embodiment of the Invention] 

1st example drawing 1 is the 1st example of an operation microscope, and is the outline block diagram 
which looked at the configuration of the optical system of the binocular cylinder part in an operation 
microscope from the side face. Moreover, drawing 2 is the explanatory view showing the eyepiece 
optical system in drawin g 1 . Hereafter, the configuration of the optical system of the binocular cylinder 
part of the operation microscope in the 1st example is explained using drawing 1 and drawing 2 . In 
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drawing 1 and drawin g 2 parallelogram prism and 2 1 The incident light shaft to parallelogram prism, 3 
an eye point and 5 for eyepiece optical system and 4 Operation microscope binocular cylinder housing, 
Small LCD as which 6 displays operation microscope binocular cylinder part optical system, and 7 
displays an electronic image, 8 image projection optics and 10 for the eyepiece image surface for right 
eyes, and 9 Collimation optical system, In 1 1, a mirror and 12 image formation optical system and 14 
for prism and 13 Prism, To [ 15 / 16 / interpupillary-distance adjustment of a binocular cylinder part ] to 
prism An immobilization fixed part, In eyepiece optical system and 19, an observer's pupil and 20 show 
the image formation optical system of binocular cylinder part optical system, and I shows [ the 
migration section which moves united with the eyepiece image surface where 17 moves with 
interpupillary-distance adjustment of a binocular cylinder part, and 18 ] the image rotator, respectively. 
[0013] As shown in drawing 2 , interpupillary-distance adjustment of the operation microscope 
binocular cylinder part in drawing 1 is arranged to a parallelogram prism's 1 injection side by making 
bilateral symmetry rotate the parallelogram prism 1 of right and left of the binocular cylinder part optical 
system of an operation microscope by setting a revolving shaft as the incident light shaft 2 of the 
parallelogram prism 1, changes the distance between the eyepiece optical system 3 on either side, and it 
uses the G ten top method which adjusts the spacing a of the eye point 4 on either side. Moreover, in 
drawin g 1 , the image projection optics 9 which leads the binocular cylinder part optical system 6, small 
LCD7 which displays an electronic image, and the flux of light injected from small LCD7 to the 
eyepiece image surface 8 for right eyes, and carries out image formation is arranged in the binocular 
cylinder part housing 5 of an operation microscope. Said image projection optics 9 consists of 
collimation optical system 10 which the flux of light injected from small LCD7 is collimated, and is 
made into the afocal flux of light, and image formation optical system 13 which carries out image 
formation of the afocal flux of light injected from the collimation optical system 10 to up to the eyepiece 
image surface 8 for right eyes of an operation microscope, and said collimation optical system 10 
constitutes the immobilization fixed part 16 to interpupillary-distance adjustment of a binocular cylinder 
part with small LCD7, a mirror 11, and prism 12. 

[0014] Moreover, said image formation optical system 13 constitutes the migration section 17 which 
moves united with the eyepiece image surface 8 for right eyes where it moves with interpupillary- 
distance adjustment of a binocular cylinder part with prism 14 and 15. Since the flux of light which 
connects the fixed part 16 and the migration section 17 of said image projection optics is the afocal flux 
of light, even if opening of the migration section shifts image projection optics with interpupillary- 
distance adjustment of a binocular cylinder part within limits which can incorporate said afocal flux of 
light, it can always project the electronic image on small LCD on the eyepiece image surface 8. 
Therefore, an observer can observe the electronic image on small LCD in the observation visual field 
acquired according to the eyepiece optical system of the operation microscope for right eyes. 
[0015] Drawing 3 (a) and (b) are the explanatory views showing the optical principle in the above- 
mentioned configuration, (a) shows that image formation optical system is arranged on an optical axis, 
and (b) shows that image formation optical system has shifted into a perpendicular field to an optical 
axis. Hereafter, the optical principle of the image projection optics of the above-mentioned configuration 
in the 1st example is explained using drawing 3 (a) and (b). the flux of light to which 21 injected small 
LCD and 22 injected small LCD in drawing 3 , and 23 - an image projection optics fixed part and 24 « 
in the image projection optics migration section and 27, the optical axis of the afocal flux of light and 28 
show the eyepiece image surface, and, as for collimation optical system and 25, 29 shows [ the afocal 
flux of light and 26 ] image formation optical system, respectively. In drawing 3 (a), the flux of light 22 
which injected small LCD21 passes the collimation optical system 24 of the image projection optics 
fixed part 23, and turns into the afocal flux of light 25. Here, since each optical element which 
constitutes said fixed part has the magnitude which covers the successive range of the image projection 
optics migration section 26, the width of face b of said afocal flux of light 25 covers the successive 
range of said image projection optics migration section 26. Therefore, like drawing 3 (b), even if self 
shifts the image formation optical system 29 in said migration section 26 into a perpendicular field to the 
optical axis 27 of said afocal flux of light 25, the flux of light from small LCD21 can always be received 
on these conditions. Moreover, since the eyepiece image surface 28 is also shifted united with the image 
formation optical system 29, the image formation optical system 29 is always performing image 
formation of the electronic image to the fixed position on the eyepiece image surface 28. 
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[0016] Drawing 4 is the explanatory view showing the reflective condition of the flux of light by the 
prism and mirror of image projection optics which are used for the 1st example. Hereafter, the reflective 
condition of the flux of light by the prism and mirror of image projection optics which are used for the 
1st example is explained using drawing 4 . drawing 4 -- setting — 30 in the eyepiece image surface 
and 33, the incident light shaft of parallelogram prism and 34 show small LCD, and, as for prism and 31, 
35 shows [ prism and 32 ] a projection image, respectively. In drawing 4 , without changing a travelling 
direction, in the flux of light which injects the fixed part of the image projection optics 9 by reflection 
twice, two prism 30 and 3 1 of the migration section of said image projection optics 9 is constituted so 
that it may reach to the eyepiece image surface 32 only in a shift. With such a configuration, even if the 
migration section of the image projection optics 9 rotates the incident light shaft 33 of parallelogram 
prism as a revolving shaft united with the eyepiece image surface 32, the electronic image on small 
LCD34 projected on the eyepiece image surface 32 does not rotate. In addition, since it is considering as 
the configuration which also shows prism and a mirror to drawing 4 R> 4, the electronic image on small 
LCD34 can always be projected with the right sense on the eyepiece image surface 32. 
[0017] Drawing 5 is the conceptual diagram showing the case where the endoscope which carried CCD 
is made to use together in the operation microscope used by drawing 1 thru/or drawing 4 R> 4 in the 1st 
example. The case where the endoscope which carried CCD in the operation microscope of the above- 
mentioned configuration is made to use together in the 1st example hereafter is explained. The small 
hole circles which cannot observe 36 with an operation microscope in drawing 5 , the endoscope with 
which 37 carried CCD, The observation visual field from which 38 is obtained by the eyepiece optical 
system for right eyes of an operation microscope, and 39 An operation microscope observation image, 
40 a camera control unit and 42 for an endoscope observation image and 41 The light source for 
endoscopes, 43 ~ the CCD camera adapter for endoscopes, and 44 ~ the light source for operation 
microscopes, and 45 — a cable and 46 — in an operation microscope binocular cylinder and 49, the body 
of an operation microscope and 50 show an observer, and, as for a light guide and 47, 51 shows [ a light 
guide and 48 ] an operating area, respectively. In drawing 5 , in order to observe 36 in a thin hole in an 
operating area unobservable in said operation microscope 49 The electronic image picturized with the 
endoscope 37 which used together the endoscope 37 which carried CCD and carried this CCD by 
displaying on said small LCD34 ( drawing 4 ) of said image projection optics 9 ( drawing 1 , 3 and 4) 
The electronic image on said small LCD34 ( drawing 4 R> 4) is followed and projected on the eyepiece 
image surface for right eyes where it moves with interpupillary-distance adjustment of the binocular 
cylinder part 48 of an operation microscope 49. It cannot be based on interpupillary-distance adjustment 
of an observer 50, but the operation microscope which can observe the operation microscope 
observation image 39 and the endoscope observation image 40 at coincidence in the observation visual 
field 38 acquired by the eyepiece optical system for right eyes of an operation microscope 49 can be 
offered. Moreover, since small LCD7 in the binocular cylinder part housing 5 shown in drawing 1 which 
requires a tooth space comparatively, the collimation optical system 10, a mirror 1 1, and prism 12 are 
immobilization, the operation microscope 49 by the 1st example can provide an observer with the good 
small operation microscope of workability, not preparing a moved tooth space and maintaining the 
above-mentioned advantage in housing. 

[0018] Drawing 6 is drawing showing the operation microscope eyepiece image for the right eyes of the 
operation microscope in the 1st example. Hereafter, the operation microscope eyepiece image for the 
right eyes of the operation microscope in the 1st example is explained using drawing 6 . In drawing 6 , 
in the part of the upper right corner of an operation microscope eyepiece image, and 54, an operation 
microscope observation visual field core and 55 show an operation microscope observation image, and, 
as for 52, 56 shows [ an operation microscope eyepiece image and 53 ] an endoscope observation image, 
respectively. The image projection optics 9 ( drawing 1 , 3 and 4) in the 1st example has projected the 
electronic image on small LCD34 ( drawing 4 ) on the part 53 of an upper right corner to the operation 
microscope observation image 52 for right eyes, and the operation microscope observation visual field 
core 54 neighborhood enables it to surely observe an operation microscope observation image in 
drawing 6 . If it is this configuration, it is compatible in observation of the operation microscope 
observation image 55 as a Maine observation image, and the endoscope observation image 56 with a 
guide-role. Moreover, since the observed body which is visible to the operation microscope observation 
visual field core 54 neighborhood is the point with which a focus is doubled for the operation 
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microscope which has an automatic focus function, as for the operation microscope observation visual 
field core 54, the operation microscope observation image 55 must appear. In the 1st example, since the 
operation microscope observation visual field core 54 neighborhood can observe an operation 
microscope observation image, in case an automatic focus function is used for it, it does not serve as a 
failure. In addition, in the 1st example, although the electronic image on small LCD34 ( drawing 4 ) was 
projected on the eyepiece image surface for right eyes of an operation microscope 49, even if it projects 
on the eyepiece image surface for left eyes, the completely same effectiveness is acquired. Furthermore, 
the image obtained as an electronic image displayed on small LCD34 ( drawing 4 ) according to image 
pick-up optical system, such as not only an endoscope image but a video camera, may be displayed, and 
other electronic images, such as a wave image of computer graphics and a nerve monitor required at the 
time of an operation, may be displayed directly. Furthermore, in the 1st example, although small LCD34 
( drawing 4 ) was used for the electronic image display means, the electronic image display means of 
others, such as a plasma display, may be used. 

[0019] Drawing 7 is the plot plan of the binocular cylinder part optical system of the operation 
microscope which has the interpupillary-distance adjustment device of the G ten top method used in the 
1st example, and is the detailed side-face plot plan having extracted and shown only the parallelogram 
prism which moves with interpupillary-distance adjustment, eyepiece optical system, and image 
projection optics. The configuration of the binocular cylinder part optical system of the operation 
microscope which has hereafter the interpupillary-distance adjustment device of the G ten top method 
used in the 1st example using drawing 7 is explained. In drawing 7 , in the optical element to which the 
flux of light from small LCD penetrates image projection optics and 58 in the image projection optics 
migration section, and 57 penetrates 59 first, and 60, the optical axis of eyepiece optical system and 62 
show small LCD, and, as for the revolving shaft of the parallelogram prism 1, and 61, 63 shows an 
image projection optical-system fixed part, respectively. The optical element 59 which the flux of light 
from small LCD62 penetrates first among the optical elements which constitute the image projection 
optics migration section 58 which moves with interpupillary-distance adjustment of a binocular cylinder 
part in drawing 7 It is arranged so that it may be arranged in the location of 20mm from the revolving 
shaft 60 of the parallelogram prism 1 which moves with interpupillary-distance adjustment of binocular 
cylinder part optical system and may become the distance of 34.5mm to the optical axis 61 of eyepiece 
optical system from the revolving shaft 60 of the parallelogram prism 1 . 

[0020] There is less movement magnitude accompanying [ that it is this configuration ] interpupillary- 
distance adjustment of said optical element 59 than the movement magnitude of the eyepiece image 
surface, it ends, and the further miniaturization of the immobilization image projection optics fixed part 

63 can be attained to the interpupillary-distance adjustment which supplies the flux of light from small 
LCD62 to the image projection optics migration section 58 which moves with interpupillary-distance 
adjustment. Although referred to as 20mm in the 1st example, you may be 20mm or less. Moreover, in 
order to carry out mutually-independent [ of the operation microscope optical system and the image 
projection optics 9 in the 1st example ] and not to share the optical element of each other, it does not 
deteriorate each other in the observation image which mutual optical system makes. Therefore, an 
observer can be provided with both the clear observation image. 

[0021] 2nd example drawing 8 is the 2nd example of an operation microscope, it is near the eyepiece 
optical system of an operation microscope, and the front view of optical-system arrangement of image 
projection optics, and drawing 9 is the plan. Moreover, drawing 10 R> 0 is the explanatory view 
showing that interpupillary-distance adjustment of the binocular cylinder part of the operation 
microscope used in the 2nd example is the Yanchi type method. Hereafter, the optical-system 
arrangement of near eyepiece optical system and image projection optics in the 2nd example of an 
operation microscope is explained using drawing 8 , and 9 and 10. drawing 8 , and 9 and 10 — setting 

64 — eyepiece optical system on either side and 65 — a mirror and 66 — an eye point on either side and 
67 ~ in image projection optical system and 70, collimation optical system and 71 show a mirror and, as 
for small LCD and 68, 72 shows [ the eyepiece image surface on either side and 69 ] prism and the 
trapezoidal prism with which in image formation optical system and 74 prism and 76 are reflected with 
the optical axis of the afocal flux of light, and prism and 75 reflect [ 73 ] P 3 times in a field, 
respectively. Interpupillary-distance adjustment of the binocular cylinder part of the operation 
microscope in the 2nd example The mirror 65 in front of the eyepiece optical system 64 of right and left 
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of the binocular cylinder part optical system of an operation microscope is made to slide mutually, as 
shown in drawing 10 . Furthermore, it uses the Yanchi type method which slides also to the upper and 
lower sides that change of the optical path length by the slide of a mirror 65 should be canceled, and 
adjusts the spacing e of the eye point 66 on either side, following and sliding the eyepiece optical system 
64 on either side to said mirror 65. 

[0022] The 2nd example arranges two image projection optics 69 which leads the flux of light injected 
from the binocular cylinder part optical system 6 ( drawing 1 ), two small LCD67 which displays an 
electronic image, and small LCD67 to the eyepiece image surface 68 on either side, and carries out 
image formation into binocular cylinder part housing of an operation microscope, as shown in drawing 8 
and 9. In drawing 9 , said image projection optics 69 consists of collimation optical system 70 which the 
flux of light injected from small LCD67 is collimated, and is made into the afocal flux of light, and 
image formation optical system 73 which carries out image formation of the afocal flux of light injected 
from the collimation optical system 70 to up to the eyepiece image surface 68 of an operation 
microscope, and said collimation optical system 70 constitutes the immobilization fixed part to 
interpupillary-distance adjustment of a binocular cylinder part with small LCD67, a mirror 71, and prism 
72. In drawing 9 , said image formation optical system 73 constitutes the migration section which moves 
united with the eyepiece image surface 68 ( drawing 8 ) where it moves with interpupillary-distance 
adjustment of a binocular cylinder part with prism 74 and 75. In drawing 9 , moreover, the flux of light 
which connects the fixed part and the migration section of said image projection optics 69 It is the afocal 
flux of light. Further the travelling direction of said afocal flux of light The prism 72 of the fixed part of 
the image projection optics 69 is arranged so that it may become the previous slide direction and the 
previous same direction of the eyepiece image surface 68 ( drawing 8 ) which project an image. 
Moreover, even if the image formation optical system 73 and the prism 74 of the migration section of 
the image projection optics 69 slide with interpupillary-distance adjustment of a binocular cylinder part, 
opening of the migration section is arranged so that the optical-axis 76 top of said afocal flux of light 
may be slid united with said eyepiece image surface 68. Therefore, since the electronic image on small 
LCD67 can always be projected on the eyepiece image surface 68 even if the migration section of the 
image projection optics 69 moves with interpupillary-distance adjustment of a binocular cylinder part, 
an observer can observe the electronic image on small LCD67 in the observation visual field acquired 
according to the eyepiece optical system 3 ( drawing 8 ) of an operation microscope on either side. 
[0023] Drawing 1 1 (a) and (b) are the explanatory views showing the optical principle in the above- 
mentioned configuration in the 2nd example. Hereafter, the optical principle in the above-mentioned 
configuration in the 2nd example is explained using drawing 1 1 (a) and (b). the flux of light to which 77 
injected small LCD and 78 injected small LCD in drawing 1 1 (a) and (b), and 79 - an image projection 
optical-system fixed part and 80 ~ in the image projection optical-system migration section and 83, 
image formation optical system and 84 show the optical axis of the afocal flux of light, and, as for 
collimation optical system and 81, 85 shows [ the afocal flux of light and 82 ] the eyepiece image 
surface, respectively. In addition, 86 in drawing 9 used as an explanatory view here shows the fixed 
position on the eyepiece image surface. As the flux of light 78 which injected small LCD77 is shown in 
drawing 1 1 (a) The collimation optical system 80 of the image projection optics fixed part 79 is passed, 
and it becomes the afocal flux of light 81. Moreover, the image formation optical system 83 in the image 
projection optics migration section 82 As shown in drawing 1 1 (b), even if image formation optical- 
system 83 self slides in the optical-axis 84 direction of said afocal flux of light 81, the flux of light from 
small LCD77 can always be received on these conditions. Moreover, since the eyepiece image surface 
85 is also slid united with the image formation optical system 83, the image formation optical system 83 
is always performing image formation of the electronic image to the fixed position on the eyepiece 
image surface 85. 

[0024] In drawing 8 and 9, prism and a mirror are constituted so that the image projection optics 69 used 
for the 2nd example may perform flux of light reflection as shown in drawing 8 and 9. Whenever it is 
this configuration, even if the image projection optics migration section 82 moves with interpupillary- 
distance adjustment of the binocular cylinder part of an operation microscope, the electronic image on 
small LCD67 can be projected on the fixed position 86 on the eyepiece image surface 68 with the right 
sense. When it uses together with the endoscope 37 which carried CCD in order to observe 36 in a thin 
hole in an operating area unobservable in an operation microscope 49 for the operation microscope by 
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the 2nd example shown above, as shown in drawing 5 , By displaying on small LCD67 of said image 
projection optics 69, the electronic image photoed with the endoscope 37 which carried said CCD The 
electronic image on small LCD67 is followed and projected on the right-and-left eyepiece image surface 
where it moves with interpupillary-distance adjustment of the binocular cylinder part 48 of an operation 
microscope. It cannot be based on an observer at interpupillary-distance adjustment, but the operation 
microscope which can observe the operation microscope observation image 39 and the endoscope 
observation image 40 at coincidence in the observation visual field 38 acquired by the right-and-left 
eyepiece optical system 3 ( drawing 8 ) of an operation microscope can be offered. Moreover, the 
endoscope 37 which carried CCD in drawing 5 is used as the CCD loading endoscope in which 3D 
observation is possible, and the stereoscopic vision observation not only of the operation microscope 
observation image 39 but the endoscope observation image 40 is attained at coincidence by the thing 
which picturized and for which the object for right eyes and the observation image for left eyes are 
displayed on the object for the right eyes of the image projection optics 69, and small LCD67 for left 
eyes, respectively. 

[0025] Moreover, the operation microscope by the 2nd example can offer the good small operation 
microscope of workability, not preparing a moved tooth space in housing and maintaining the above- 
mentioned advantage, since small LCD67 in binocular cylinder part housing which requires a tooth 
space comparatively, the collimation optical system 70, a mirror 71, and prism 72 are immobilization, as 
shown in drawing 8 and 9. Moreover, drawing 12 is drawing showing the operation microscope 
eyepiece image of the right and left in the image projection optics of the 2nd example. Hereafter, the 
operation microscope eyepiece image of the right and left in the image projection optics of the 2nd 
example is explained using drawing 12 . In drawing 12 , in the part of the upper right corner of an 
operation microscope eyepiece image, and 89, an operation microscope observation visual field core and 
90 show an operation microscope observation image, and, as for 87, 91 shows [ an operation microscope 
eyepiece image and 88 ] an endoscope observation image, respectively. As shown in drawing 12 , the 
image projection optics 69 ( drawing 8 and 9) of the 2nd example has projected the electronic image on 
small LCD67 ( drawing 8 and 9) on the part 88 of an upper right corner to the operation microscope 
eyepiece image 87 on either side, and the operation microscope observation visual field core 89 
neighborhood is constituted so that the operation microscope observation image 90 may surely become 
observable. 

[0026] If it is this configuration, it can be compatible in observation of the operation microscope 
observation image 90 as a Maine observation image, and the endoscope observation image 91 with a 
guide-role, and the fusion of the operation microscope observation image 90 of the right-and-left 
eyepiece image surface and the endoscope observation image 91 will also become possible. Moreover, 
since the observed body which is visible to the operation microscope observation visual field core 89 
neighborhood is the point with which a focus is doubled for the operation microscope which has an 
automatic focus function, the operation microscope observation image 90 must appear focusing on [ 89 ] 
an operation microscope observation visual field. In the 2nd example, in case the automatic focus 
function in which the operation microscope observation image 90 is observable is used for the operation 
microscope observation visual field core 89 neighborhood, it does not serve as a failure. In addition, 
although the electronic image on small LCD67 ( drawing 8 and 9) was projected on the right-and-left 
eyepiece image surface of an operation microscope in the 2nd example, the projection only to one of the 
eyepiece image surfaces on either side is sufficient. Furthermore, the image obtained according to image 
pick-up optical system, such as not only an endoscope image but a video camera, as an electronic image 
displayed on small LCD67 ( drawing 8 and 9) may be displayed, and other electronic images, such as a 
wave image of computer graphics and a nerve monitor required at the time of an operation, may be 
displayed directly. Furthermore, although small LCD67 ( drawing 8 and 9) was used for the electronic 
image display means in the 2nd example, the electronic image display means of others, such as a plasma 
display, may be used. Moreover, mutually-independent [ of the operation microscope optical system and 
the image projection optics 69 ( drawing 8 and 9) of the 2nd example ] is carried out, and in order not to 
share the optical element which constitutes each other, it does not deteriorate each other in the 
observation image which mutual optical system makes. Therefore, an observer can be provided with 
both the clear observation image. 

[0027] The table shown below shows the numeric data about the image projection optics 69 ( drawing 8 
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and 9) adopted as the 1st example and the 2nd example. Moreover, the detail drawing of said image 
projection optics 69 ( drawing 8 and 9) is shown in drawing 1 3 . 

Object point dO = 36.571 lrl = 85.0398dl = 2.1 nl = 1.76182 nul = 26.52r2 = 29.4024d2 = 4.5 n2 = 
1.51633 nu2 = 64.14 r3 =-40.1071d3 = 2.0r4 = 492.0841d4 = 2.5 n4 = 1.51742 nu4 = 52.43 r5 =- 
51.2531d5 = 15.0r6 = infinityd6 = 12.0 n6 = 1.56883 nu6 = 56.36r7 = infmityd7 = 6- 21.5536r8 
=infinityd8 =1 1.0 n8 = 1.56883 nu8 = 56.36r9 = infmityd9 = 2.4rl0= 14.2721dl0= 4.0 nl0= 1.51742 
nul0= 52.43rl 1= -8.0096dl 1= 1.1 nl 1= 1.76182 nul 1= 26.52 rl2=-16.5120dl2= 8.5rl3= infinitydl3= 
14.0 nl3= 1.56883 nul3= 56.36rl4= infinitydl4= The 0.5 image point [0028] Furthermore, the table 
shown below shows the numeric data about the image projection optics (high-definition LCD 
correspondence) adopted as the 1st example and the 2nd example. Moreover, the detail drawing of said 
image projection optics (high-definition LCD correspondence) is shown in drawing 14 . 
Object point dO = 36.5rl = 112.1074dl = 2.8 nl = 1.81600 nul =46.62r2 =-112.1074d2 = 3.1 r3 =- 
129.102d3 = 2.2 n3 = 1.84666 nu3 = 23.78r4 = 129.102d4 = 3.1r5 = 72.0703d5 = 3.2 n5 = 1.81600 nu5 
= 46.62r6 =-72.0703d6 = 36.5 - 52.05635r7 = 39.0847d7 = 2.2 n7 = 1.88300 nu7 = 40.76r8 =- 
19.1041d8= 1.2r9 =-12.4648d9 = 1.2 n9= 1.72151 nu9 = 29.23rl0= 12.4648dl0= 1.2rll= 
15.7439dl 1= 2.7 nl 1= 1.88300 nul 1= 40.76 rl2=-25.2987dl2= 8.97rl3= infinitydl3= 14.0 nl3= 
1.56883 nul3= 56.36rl4= infmitydl4= The 0.7667 image point [0029] 3rd example drawing 15 is 
drawing showing the 3rd example which has arranged the protection-from-light member in the 
migration section of the image projection optics in the 1st and 2 examples. Hereafter, the 3rd example 
which has arranged the protection-from-light member in the migration section of image projection optics 
is explained using drawing 15 . drawing 15 - setting ~ 92 - in eyepiece optical system and 95, an 
observer's pupil and 96 show prism and, as for a protection-from-light member and 93, O shows [ the 
eyepiece image surface and 94 ] an image formation point, respectively. In drawing 15 the 3rd example 
The image projection optics 26 ( drawing 3 ) in the 1st example and the 2nd example, The image 
projection optics migration section 26 ( drawing 3 ) which moves with interpupillary-distance 
adjustment of the binocular cylinder part 48 ( drawing 5 ) among 82 ( drawing 1 1 ), Arrange the 
protection-from-light member 92 which shades a part of operation microscope flux of light to 82 
( drawing 1 1 ), and the part which does not have an image in some operation microscope observation 
images 90 ( drawing 12 ) by the protection-from-light member 92 is created. The image projection 
optics 9 ( drawing 1 ) and 69 ( drawing 8 ) is arranged so that small LCD34 ( drawing 4 ) and the 
electronic image on 67 ( drawing 8 ) may be projected on a part without the image. In this example, said 
protection-from-light member 92 serves also as the reflective member which reflects the flux of light 
from small LCD34 ( drawin g 4 ), and is planning space-saving [ in the binocular cylinder part housing 5 
( drawing 1 ) ]. The operation microscope observation image 55 ( drawing 6 ) and the endoscope 
observation images 56 ( drawing 6 ) overlap that it is the above-mentioned configuration, it is not 
visible, and an observer can be provided with clear coincidence observation. In addition, in order not to 
interfere even if it laps with the operation microscope observation image 55 when displaying wave 
images other than endoscope observation image 56 (for example, a nerve monitor etc.) on small LCD34 
( drawing 4 ), the protection-from-light member 92 which shades said a part of operation microscope 
flux of light may be replaced with a half mirror. 

[0030] 4th example drawing 16 is drawing showing the 4th example which has arranged movable prism 
in the migration section of the image projection optics in the 1st and 2 examples. Hereafter, the 4th 
example which has arranged movable prism in the migration section of the image projection optics in 
the 1st and 2 examples is explained using drawing 16 . In drawing 16 , 97 shows movable prism and 98 
shows the movable prism after migration, respectively. Drawing 16 The inside of the image projection 
optics 9 ( drawin g 1 ) and 69 ( drawing 8 ) in the 1st and 2 examples, The image projection optics 
migration section 26 ( drawing 3 ) which moves with interpupillary-distance adjustment of a binocular 
cylinder part, It constitutes so that the endoscope observation image 91 ( drawing 12 ) projected into the 
observation visual field of the observer obtained by 82 ( drawing 1 1 R> 1) according to the eyepiece 
optical system 94 of an operation microscope with migration of the movable prism 97 which an observer 
can move to arbitration may move out of an observation visual field. When an observer judges the 
endoscope observation image 91 to be unnecessary with it being the above-mentioned configuration, it 
becomes possible for an observer to move the endoscope observation image 91 out of an observation 
visual field. 
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[0031] 5th example drawing 1 7 is the 5th example, and is drawing showing building in binocular 
cylinder part optical system, the eyepiece optical system of a right-and-left pair, image projection optics, 
and small LCD in binocular cylinder part housing of the operation microscope in the 1st and 2 
examples, considering as one unit, and considering as the removable configuration to body section 
housing of an operation microscope. Hereafter, the configuration of the binocular cylinder part housing 
unit of the operation microscope in the 1 st and 2 examples and body section housing of an operation 
microscope is explained using drawing 17 . In drawing 17 , the unit in which 99 built binocular cylinder 
part optical system, eyepiece optical system, image projection optical system, and small LCD, an 
operation microscope binocular cylinder part unit usual [ 100 ] in body section housing of an operation 
microscope and 101, and 102 show an observer's pupil, and 103 shows an operating area, respectively. 
As shown in drawing 17 , the binocular cylinder part optical system 6 ( drawing 1 ), the eyepiece optical 
system 1 8 ( drawing 1 ) of a right-and-left pair, the image projection optics 9 ( drawing 1 ), and one unit 
99 that built in small LCD7 ( drawing 1 ) consist of the 5th example removable to the body section 
housing 100 of an operation microscope among the operation microscopes in the 1st and 2 examples in 
the binocular cylinder part housing 5 ( drawing 1 ). 

[0032] It becomes possible, if it is this configuration to exchange for the above-mentioned unit 99 and 
the usual operation microscope binocular cylinder part unit 101 systematically. The observer 50 
( drawing 5 ) who does not need coincidence observation of the operation microscope observation image 
39 ( drawing 5 ) and the endoscope observation image 40 ( drawing 5 ) can observe the operation 
microscope observation image 39 ( drawing 5 ) by the usual binocular cylinder part 48 ( drawing 5 R> 
5), while the body section 49 ( drawing 5 ) of an operation microscope has been the same. Since joint 
use is carried out by the neurosurgery, ophthalmology, orthopedics, etc. in one medical facilities in 
many cases and a use gestalt changes with each subject, an operation microscope becomes possible 
[ offering the operation microscope according to the request of each subject by carrying out unit 
exchange ]. 

[0033] The binocular cylinder part of the operation microscope in the 1st and 2 examples is a tilt-angle 
adjustable binocular cylinder part, and 6th example drawing 18 is drawing where image projection 
optics is built in in movable lens-barrel section housing and in which showing the 6th example. 
Hereafter, the configuration of the image projection optics built in in movable lens-barrel section 
housing in case the binocular cylinder part of the operation microscope in the 1st and 2 examples is a 
tilt-angle adjustable binocular cylinder part is explained using drawing 18 . In drawing 18 , 104 shows 
binocular cylinder part movable lens-barrel section housing, and 1 05 shows binocular cylinder part fixed 
lens-barrel section housing, respectively. In drawing 18 , the binocular cylinder part 48 ( drawing 5 ) of 
the operation microscope in the 1st and 2 examples is a tilt-angle adjustable binocular cylinder part, and, 
as for the 6th example, the image projection optics 9 is built in in the movable lens-barrel section 
housing 104. If the image projection optics 9 is built in in the movable lens-barrel section housing 104, 
it moves united with migration of the eyepiece image surface accompanying the tilt-angle adjustable, 
and although it moves in connection with adjustable [ of a tilt angle ] in the eyepiece image surface, 
since the eyepiece image surface becomes immobilization, it will become possible [ it becoming 
unnecessary to establish the device in which migration of the eyepiece image surface accompanying the 
tilt-angle adjustable is newly followed, and preventing excessive enlargement ] for the image projection 
optics 9. 

[0034] 7th example drawing 19 is drawing showing the 7th example of an operation microscope. 
Hereafter, the 7th example of an operation microscope is explained using drawing 19 . In drawing 19 , 
housing with which 106 builds in small LCD and image projection optics, the image projection optics 
unit in which 107 builds small LCD and image projection optics, and 108 show operation microscope 
binocular cylinder part housing, respectively. In the 1st example and the 2nd example, the 7th example 
arranges small LCD7 ( drawing 1 ) and the image projection optics 9 ( drawing 1 R> 1) in one housing 
106, and considers them as a removable configuration to the usual operation microscope binocular 
cylinder part housing 108 as an image projection optics unit 107. It becomes possible not to exchange 
the effectiveness of the 5th example of the above as it is this configuration, and to obtain a binocular 
cylinder part unit only by attachment and detachment of the image projection optics unit 107. 
[0035] 8th example drawing 20 (a), (b), drawing 21 (a) and (b), and drawing 22 are drawings showing 
the 8th example of an operation microscope. Drawing 20 is an optical plot plan of operation microscope 
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binocular cylinder part optical system where image projection optics is built in in housing, or an image 
projection optics unit has the interpupillary-distance adjustment device of a removable G ten top 
method, (a) is the plan and (b) is the side elevation. Drawing 21 is an optical plot plan of operation 
microscope binocular cylinder part optical system where image projection optics is built in in housing, 
or an image projection optics unit has the interpupillary-distance adjustment device of the removable 
Yanchi type method, (a) is the plan and (b) is the side elevation. Both drawing 22 R> 2 (a) and (b) are 
the comparison Figs, of trapezoidal-prism P which reflects 3 times in a field and trapezoidal-prism Q 
reflected twice in a field to which 180 degrees of flux of light travelling directions are transformed. The 
8th example arranges trapezoidal-prism P which builds in image projection optics in housing 5 
( drawin g 1 ), or is reflected 3 times in the field of one pair of right and left in the optical element from 
which an image projection optics unit constitutes the binocular cylinder part optical system 6 ( drawing 
I ) of a removable binocular cylinder part. Said binocular cylinder part optical system 6 must create the 
tooth space for arranging the image projection optics 9 ( drawing 1 ) on the inside of the binocular 
cylinder part housing 5, or the outskirts of housing 5. Therefore, the prism which must miniaturize each 
optical element which constitutes the binocular cylinder part optical system 6 as much as possible, and 
requires a tooth space comparatively, especially trapezoidal-prism [ which reflects a flux of light 
travelling direction twice in the field transformed 180 degrees ] Q ( drawing 22 (a)), etc. are the optical 
elements which must be miniaturized most. At this example, the miniaturization of the thickness 
direction of prism is enabled by changing trapezoidal-prism Q reflected twice in said field into 
trapezoidal-prism P ( drawing 22 (b)) reflected 3 times in a field. Therefore, an observer can be provided 
with the good small binocular cylinder part of the workability which has an image projection function. 
In addition, this example will become possible [ providing an observer with a smaller binocular cylinder 
part ], if it is adopted as the usual binocular cylinder part. 

[0036] Hereafter, the numeric data of the operation microscope binocular cylinder part optical system 
which adopted this example is shown. The following data are numeric data about the binocular cylinder 
part optical system which has the interpupillary-distance adjustment device of the G ten top method 
shown in drawing 20 . 

rl = 36.53 dl = 1.9 nl = 1.60342 nul = 38.03r2 = infinityd2 = 5.1r3 = 75.245d3 = 2.4 n3 = 1.51633 nu3 
= 64.14 r4 =-30.385d4 = 1.6 n4 = 1.58144 nu 4 = 40.75 r5 = 30.385d 5 = 22.5r6 = infinityd6 = 25.607 
n6 = 1.56883 nu6 = 56.36r7 = infinityd7 = 1.132r8 = infinityd8 = 45.244 n8 = 1.56883 nu8 = 56.36r9 = 
infinityd9 = 8.0rl0= infinitydl0= 55.426 nl0= 1.51633 nul0= 64.14rll= infinitydll= 1.0rl2= 
infinitydl2= 22.0 nl2= 1.56883 nul2= 56.36rl3= infinitydl3= 7.931rl4= infinitydl4= 58.5 nl4= 
1.56883 nul4= 56.36rl5= infinitydl5= The 3.53 image point [0037] The following data are numeric 
data about the binocular cylinder part optical system which has the interpupillary-distance adjustment 
device of the Yanchi type method shown in drawing 21 . 

rl = 35.1815dl = 2.4 nl = 1.51742 nul = 52.43r2 = -24.3244d2 = 1.6 n2 = 1.62588 nu2 = 35.70 r3 = - 
76.5057d3 = 9.5r4 = 1 840.6599d4 = 1 .6 n4 = 1 .5 1 633 nu 4 = 64. 1 4 r5 = 29. 1 1 37 d5 = 1 1 .5r6 = 
infinityd6 = 25.607 n6 = 1.56883 nu6 = 56.36r7= infinityd7 = 1.132r8 = infinityd8 = 45.239 n8 = 
1.56883 nu8 = 56.36r9 = infinityd9 = 8.0rl0= infinitydl0= 71.014 nl0= 1.56883 nul0= 56.36rl 1= 
infinitydl 1= 10.0rl2= infinitydl2= 24.0nl2= 1.56883 nul2= 56.36rl3= infinitydl3= In the 15.1032 
image point, however each above-mentioned example The radius of curvature of each lens side or a 

prism side, dl, d2, ... rl, r2, and Thickness or spacing of each lens or prism, As for nl, n2, and , 

the refractive index of each lens or prism, nu 1 , nu 2, and ... show the Abbe number of each lens or 
prism, respectively. 

[0038] 9th example drawing 23 is drawing showing the 9th example of an operation microscope, and is 
drawing showing the eyepiece optical system of an operation microscope, and the detail near an eye 
point. In drawing 23 , the observation image according [ 1 13 ] to an endoscope and 1 14 show the 
electronic image on projected small LCD according [ the exit pupil from which eyepiece optical system 
makes 109 and operation microscope optical system makes 1 10, the exit pupil from which image 
projection optics makes 111, and 1 12 ] to the eye point of an operation microscope, respectively. In the 
1st example and the 2nd example, as shown in drawing 23 , the 9th example sets to phi3mm the 
diameter of the exit pupil 1 1 1 which arranges in piles the exit pupil 1 10 which operation microscope 
optical system makes, and the exit pupil 1 1 1 which the image projection optics 9 ( drawing 1 ) makes in 
the same location through the eyepiece optical system 109 of an operation microscope, and the image 
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projection optics 9 makes, and makes it larger than the exit pupil 1 10 which operation microscope 
optical system makes. If it has an own eye in the eye point 1 12 of an operation microscope in order that 
an observer may observe an operation microscope observation image as it is this configuration, the 
operation microscope observation image 113 and the electronic image 1 14 on small LCD7 projected on 
the operation microscope eyepiece image surface are observable to coincidence. Moreover, although 
brightness differs mutually, and a difference may usually produce the operation microscope observation 
image 1 13 on the eyepiece image surface, and the electronic image on projected small LCD7 in the 
brightness of both the observation image since the brightness of the operation microscope observation 
image 1 13 is higher The exit pupil 1 1 1 which the image projection optics 9 makes from this example is 
larger than the exit pupil 1 10 which operation microscope optical system makes, and since it constitutes 
in phi3mm so that it may become larger than human being's pupil diameter (phi2.5mm), the difference 
of the apparent brightness of both the observation image becomes that it is hard to sense. 
[0039] 10th example drawing 24 (a) shows the perspective view of small LCD by which drawing 24 (b) 
is used for this optical system in the optical system of the 10th example of an operation microscope, 
respectively. Hereafter, the 10th example of an operation microscope is explained. In drawing 24 (a) and 
(b) small LCD and 116 115 The screen of small LCD, The image core of the observation image 
according [ 1 18 ] to an endoscope, and the observation image according [ 1 19 ] to an endoscope 
according [ 1 17 ] to the entrance pupil of image projection optics, The periphery side of the observation 
image according [ 120 ] to an endoscope, the flux of light to which incidence of 121 is carried out to 
image projection optics from the screen of small LCD, The chief ray of the flux of light which carries 
out incidence of 122 to image projection optics from the screen of small LCD, 123 shows the distance 
from the image core 1 19 of the endoscope observation image 1 18 of displaying the collimation optical 
system of image projection optics, and A on the distance from the screen 1 16 of small LCD1 15 to the 
entrance pupil 117 of image projection optics, and having displayed H on the screen 116 of small 
LCD1 15 to the periphery side 120, respectively. In the 10th example, the observation image by the 
endoscope displayed on the screen 1 16 of small LCD1 15 is formed in the circle configuration with a 
diameter of 16.8mm, and the location of the entrance pupil 1 17 of image projection optics is arranged in 
the place distant from the small LCD screen 68.5mm or more. 

[0040] The following conditional expression is satisfied as it is this configuration. In the case of this 
example, it was set to H= 8.4 and A= 100, and the following conditional expression is satisfied. 
A>= (H/tan7 n ) 

(However, it is the distance from the image core of the observation image by the endoscope which 
displayed A on the distance from the LCD screen to the entrance pupil of image projection optics, and 
displayed H on the LCD screen to the maximum circumference.) that it is this configuration Since, as for 
the chief ray 122 of the flux of light 121 which carries out incidence to image projection optics, an 
include angle is not attached from the screen of small LCD1 15 too much to the screen of small LCD 1 15, 
Even if the include-angle property of a color tone uses small LCD1 15 which is not not much good, the 
displayed whole image is observable in the same color tone. 

[0041] 1 1th example drawing 25 is drawing showing the 1 1th example of an operation microscope, (a) 
shows the appearance perspective view of an operation microscope binocular cylinder part, and (b) 
shows the cross-sectional view of an operation microscope binocular cylinder part, respectively. 
Hereafter, the 1 1th example of an operation microscope is explained. In drawing 25 (a) and (b), the 
binocular cylinder part housing 124 of an operation microscope provided the tooth space 126 in the 
direction to which an observer's brow 125 comes exactly, when an observer looked into and observed a 
binocular cylinder part, and it arranges two small LCD 127 and two image projection optics 128 in this 
tooth space 126. The enlargement which will be produced when said small LCD 127 and image 
projection optics 128 are built in in the binocular cylinder part housing 124 if it is this configuration can 
be centralized in an observer's direction of the brow, since neither the direction of a hand nor a 
longitudinal direction is made to produce an unnecessary protrusion in case an observer looks into and 
observes a binocular cylinder part, it can change that it is possible to avoid to become the obstacle of an 
operation, and the fall of workability can be prevented. Since the completely same effectiveness is 
acquired even if it transposes to a stereoscopic microscope, the operation microscope which can be set 
by the 1 1th example from the above example [ 1st ] may be transposed to a stereoscopic microscope. 
[0042] 12th example drawing 26 is drawing showing the 12th example of an operation microscope. 
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With operation microscope optical system, the operation microscope of this example has ****** image 
projection optics for the observation image by the endoscope optical system of another object to the 
eyepiece optical system of an operation microscope, and it is constituted so that an operation microscope 
observation image and an endoscope observation image can be observed to coincidence. As shown in 
drawing 26 , the flux of light 132 injected from the endoscope observation image 131 penetrates 1st lens 
group 133a of the image projection optics 133, and turns into the emission flux of light 134, and 2nd 
lens group 133b of the image projection optics 133 receives and carries out image formation of said 
emission flux of light 134, it being united with the eyepiece image surface 135 and the eyepiece optical 
system 136, and moving in the direction of optical-axis M by interpupillary-distance adjustment. 
Although this image formation location 137 carries out image formation to the location which shifted to 
the eyepiece image surface 135 with interpupillary-distance adjustment at this time, since it shifts within 
the depth width of face W of the eye 138 of the observer through the eyepiece optical system 136, an 
observer can observe clearly the operation microscope observation image 140 on the eyepiece image 
surface 135, and the endoscope observation image 141 projected by the image projection optics 133 to 
coincidence. Although the flux of light injected from 1st lens group 133a of the image projection optics 
133 was made into the emission flux of light in this example, the convergence flux of light is sufficient. 
[0043] In the operation microscope of the 12th example, the focus gap to the eyepiece image surface 135 
of the projection image which said a part of image projection optics 133 moves within limits to which 
the opening can incorporate the flux of light, and changes with migration of a part of said image 
projection optics 133 fulfills the following conditions. 
-2((foc2 )/1000)<X<2((foc2 )/1000) 

However, it is the amount [ as opposed to / as opposed to / in foe / the focal distance of eyepiece optical 
system / the eyepiece image surface of a projection image in X ] of focus gaps. 
[0044] Although observation can do a microscope observation image after the focus has suited if the 
above-mentioned conditional expression was set up in consideration of the depth of focus of an 
observer's eyes and exceeds the bound of conditional expression, an endoscope image will be observed 
in the condition that a focus is not correct, and after the focus has suited, it cannot observe both images 
to it. However, since it will be settled in the depth of focus of an observer's eye even if a projection 
image carries out focus gap to the eyepiece image surface with migration of a part of said image 
projection optics if it is the configuration of this example, an observer can be provided with an operation 
microscope compatible [ an operation microscope observation image and an endoscope observation 
image ]. 

[0045] 13th example drawing 27 (a) is the 13th example of the operation microscope concerning this 
invention, and drawing 27 (b) is the outline block diagram of the optical system of the binocular 
cylinder part in the operation microscope of this example. CCU41 connected to the endoscope CCD 
camera adapter 43 like drawing 27 (a), a waveform monitor 146, CT147, etc. are connected to the image 
processing system 145 of drawing 27 R> 7 (b), and each image is displayed on the screen of small 
LCD 148 at coincidence. Two or more images displayed on this small LCD 148 can be projected on the 
eyepiece image surface 151 of the operation microscope optical system 150 according to the image 
projection optics 149. Therefore, an observer 50 can get image information useful to operations, such as 
not only the operation microscope observation image 152 but the endoscope image 155, and the 
waveform monitor image 156, the CT image 157, to coincidence by carrying out expansion observation 
of the observation image through the eyepiece optical system 153. In addition, since it is not necessary 
to increase image display means and the image projection optics 149, such as small LCD 148, in order to 
display two or more images, housing cannot be enlarged and an observer can be provided with the good 
small operation microscope of workability. In addition, as above-mentioned small LCD 148, the oblong 
thing of 16:9 is suitable for the screen. 

[0046] If it is this configuration, it is necessary to increase neither an electronic image display means nor 
the number of image projection optics. For example, enlargement of housing can be prevented if two or 
more images are displayed on one electronic image display means. Although each of two or more 
images becomes small at this time, an observer can be provided with the image with observation 
impossible for which is not if the scale factor of image projection optics is chosen appropriately. 
Moreover, it can add with an operation microscope observation image in the observation visual field 
acquired by the observer according to operation microscope optical system, and two or more 
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coincidence can be provided with image information useful to the operation of an endoscope image, a 
CT image, a waveform monitor image, etc., etc. 

[0047] 14th example drawing 28 is the 14th example of the operation microscope concerning this 
invention. CCU41 and the waveform monitor 146 which were connected to the CCD camera adapter 43 
for endoscopes like drawing 27 (a) are connected to the image processing system 160 of drawing 28 , 
and the endoscope image 155 and the waveform monitor image 156 are displayed on two right and left 
of the screen of small LCD 161 at coincidence, respectively. Two or more images displayed on this small 
LCD 161 according to the image projection optics 162 It can project on the eyepiece image surface 163 
of the operation microscope optical system 150. 
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